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75^i Method of spotting prbbe oh sbiid support,; j> robe array arid method bf r^^nufacturing 
" thl&f, and ^ethbd of detecting 
ta^etWubstanceiuslrig 

= t id efficiently on a surface of ^ solid support. A IfaUjd ■ let*to form spots coning the probe on thesolldsup- 
: .: : port by an Jnk jet method. 
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[0001} The present friyeht^ a. P.^obe array jand; a "r^aO^oicfl ^ - = = 

ofmanufactur^ 

tifyih^aba^^^ pr6be;array: : ;!;::'. : :' :; '.V'= :: ' 




:: |;270jp.j467;(^ 

f?o '■ ;;[0b03] In the above method it isnot necessary tosynthe'stee!^ since the nucleic; ; 

T acid probeis syhthesi^ed HoweveVi it is difficurtto pu^ ; : 

± on aisoiid supports fhe : . accuracy in . determining. the base sequence. of a hucleic;acid and:ih thei detection of a; target ... 
: nuctei^acid in a sam^ 
: acid prpbe. : f^ 

.'\$S : ; ^manufacture a p^ (2);astepbf syrithesizinga nucleic aci0 p is required 

prion to the fixation ^of th^ nOc 

j, the probe tb a solid supportrFprthjs reaspn, : presentiy/th .e;methq^ (2)|js considered to be: more preferable than the. ; : ; : . . ; 
i i i etrrb^^T^^^hl^t hod pi; roanuf ac t u nri g a probe ^rray of high quality. However, the methoc: (2) has a problem in : tfiis : : "; = "-="-=|"|"=;_ 
.iiifrnetribdiolspptt^ acid probe densely orv a solid support; ;Fbr>xampte; when a probe array is used to de- 

= 30 -termine the base sequence of a nubleic^ 

V on a : .solid isupport^W in a geiie are to be detected efficiently, it is preferable tp arrange nucleic acid: 

^probes of sequences corresponding to the respective rnutatidris' oh a soHd support: In addition/when a target nucleic^ 
. acid in : a sample or to : gehe mutations and. deletions are d^ 
; 'i from' a subject specifically a blood sample, is as small, as ^oss^ 
35 possible on the base sequence Is obtained using a small samp ^ 

: that j for example, 10 t 6b0 or more nucieic acid probe spots per square incha^ 

. SUMMARY OF THM INVENYi^N 

40 . [0004]:: ; As the resultiof the research ^ 

; thatan ink jet ejection methods ; 
. . [0005] - : It is 'ih object of the present invention to ^ridvide a method of spotting an extremely small amount of probe; 
: ; efficferitly and accurately on a solid support wrthout darnaging the:probe + : ; : 
[0006]. It is. another object of the present invention to provide a probe array that can provide! more information on 
■ 45. "■: . nucleic acid more accurately even using a smaij amount of. sample. : ; ; . .; 
[0007] . It is still another ob^ 

in whichja iarge number of probes are bound to a. solid support;, without darhagi 
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^nLLT; ^- r :N; ^^.P 4 > 82 : 

U^: ;: : mucWinfo.rm^ : 
: [0012].;:::Ac^ present: invention 

... haying ^'plurality of spots arranged independently Ja a. pluraHty .pt sjitesj on a surface ot: a solid support, th ; . spots 
s .., containing a probe whtch.can blnd specihcaiiy t6^ 

aSsteprbf supplying £ liquid ^cpntainin^ and attaching tha ; liqujd jpajpre^ 

: of the : : ibitd : ^Ufip'cirt : iiy : ■ rhekh^ : 6f : ain : trik jet m ethod . ; Accondirig : ;tc>; thfe emb^ir^erifc^a cdrin^rising spots - 

\:!:;.; arrangedinia high densitycaabe efficiently rra^ the probe. 

- ee e = h ^^COO^ ^[| = = 1 = ^4*Vocsc>rGli rtg ^t:<^ urWepja^l^ec^^ ]4>f|t_^|^l j^:#fe»^^^Etoverattor»i =^rc>vrlctecJE is: aErrxeitrijocJi 0f ide^GOt:teiOE a rtarge^ ^^la^t^rpfGS^ l^y, e e 
10. contacting a : sarnple with each^spot of a probe array haying a ^:prpN;thaf pa ; r> : bipd s>p0pi1^ caj jy : to ; a : tatter substance 
IhSt^ay.b^icdritaine^ a sample as a plurality^ solid support to detect a reaction product ; 

;: Vof : thatar^ presence/absenqe;pfjthe. targefjsu^stan^e; jn : : 

: the sample wherein%e ; r : es : ^ are ; forrned by spotting a Kquid containing ths prppe on 1he;soiidisujpport by . 

.the-ink^eVme^ embodiment; a target Substance; ;can be;deteptediefficiently. 

e i .Vsi : : = i i i :[0Oi 4] E e =e ^ AcdbiTGling ic> f ii rthefr : asp : ectE of -thi^i E^jr:es4ntt = i nventipn | p:rovi ded fe :aEmeth:c>cl: of licierit ify irrig rijot ur.e E pf: a :|a^ge^t : : 
substance contained inTa i sam£le:compn'sing: : 



a 
on 



=stef> 6t pfe'paring:a pr6be:ar ray provided Wttfospbts; bl aprobe,; which can: bind specif jcalty .tp ;a: specific substance, ■ 
_n a surface i of a solid support j ; ; : : e : ^ : : : .' 
20: ; ;;ee: .astepbf;^ 

. h- a stepof detecting binding be^een theitarget substance arid:the probe. 

[001 5] U SP No. 560 1 980 states that it is inappropriate to use a conventional in k: j et method in spotting of a n uc I e ic . 
= : acid prooe jn Itnes 3l -52 in the second coiumn of ti$P No. $6oi 980, it is said that the use of the ink jet s printer, te^chriique 
ZS in which a small-anipunt of ink is ejected by pressure wave isiinapprppnate^^ the pressure wave forejecting 

i :in k may : lead to a drastic rise in the ink temperate, arid danlage the^riucleic acid probe and scatten'ng.of the . ink- upon 
eject ion may lead:ip cpntaminatipr\ of: adjacent ; prpbe spots. Considering th js,. USP.No, 5601.960: discloses : a method 



■ o r: : rT i : ^nu ^cii!irih^^TOt m array in which a d rop or. .a liquid cbh twining '. a. nucleic acid probe is : formed 1 on a tip of a 



. micropipet utilizing gas pressure;: while monitoririg the. size^bf the drop, application of pressure; is tem^joaled wh^n, the 
30 d rop becbnSes the = jjtedetermihecf s ize : , arid the drop is appl ied on a. solid s uppbrt. = ' j 

: :E : [001(53 -USiP No. 5474796 discloses. man ufactu ring of oligonucleotide array by forming a : matrix of hydrophobic and 
hydrophiljc parts on a solid iujiport surface cind ejecting four nucleotides sequentially to the hydrophilic piart by.rheahs 
of a piezoelectric impulse jet pump apparatus and amethod pf.determination^bf the base sequenceof a target nucleic 
:. acid using the oligonucleotide array. However, these; prior krts do riot disclose a method in which nucleic acid probes. 
as each hayingia base : sequence -of a predetermined length is ejected, in advance using an ink jet technique : to arrange 
: : the nucleic acid probes accurately and densely. : :: 

E BRIEF DESCRIPTION OF THE DRAWINGS. 

40 : [9917] ". ii'"'.'- 

. FIG. 1 is a schematic view tLlustrattn^a method of manufacturing a probe array using a bubble jet-head; •;' 
. . FlG-:2 is ;a cross sectionai view taken along th.e.line 2-2 of the bubble jet head of Fl<3.1; 
. FIG. 3 shows a graph comparing a theoretical amount arid an actual recovery of a nucjeic acici probe spottpci on 
'.45.":. an aluminum plate by the bubbie jet rhethod in Example. 3;.- 

: : FI'GJ : 4 shows a graph comparing a theoretical amount and ah actual : recovery of a nucleic acio* prot)e spottedpn; 
"an aluminum plate by the bubbie jet method in Example 4; :! ' 

. FIG;5A is a schematic plan view of one embodiment of a probe array of the present invention! arid FIG. 5B is a 
' e dross sectional view taken: along the line :5B-5B.ih F|G. 5A; ; and 
so FIG. 6 is.to explain a. spotting method, in Example 8. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS \ 
(Outline of. Method of Manufacturing Probe Array) 
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[0018]. FIGS. :1..arid:2 are schematic diagrams illustrating a method [of manufacturing^ probe ar.cayj t.pre^mple, a 
nucleic ad id probe array, according td one embodiment ofthe pr^sehtinyeritioh. In FIG. 1/ there areshown a liquid 
isuppjy^ 
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:;..EF*Q'895 082;A2;^ 

. . I ; ; an; ;ejectibh ; liquid j & solid! support -t 03 (for example ■ ^transparent iglass plate* : ataxia which; the; nucleic ;acid ; prtobe ; is; to. 
; I ^ H j boi| hd; i arte* ibubbi^ =jet :head: !^6s r : la Ekind i of i Ink :Jet iheadsy [proyidecf :with; a ? meclrah^m: tbi .app^y: :K|a^i: ieine>a/; Itpt |th : e : 
;;;liqUrd and thus eject the liquid. 104 denotes ;ajiqu^ 
itOS^FIG- ^ 

2, there are : shown the bubble jet;head t05, a liquid .1 07. containing a nucleic acid probe : to be ejected, and a substrate 
: 1 1 -pet'rt^ =1rpi?r^ iV^itfl ^ l^i ®)at ElTO^rn^® H iappiyl«9 jeet lore ren^fngy ito" :ttiia r I iqufcf i : ^Thja esu b^strat ia-. Fj^n i =^ S 71 i^PJ^nP- 1 !??^!?! ^ ^ i?^f?!^f^?t l?f f?l 
^filrtilflS^ 

: ;il3 : rnade of nichrome etc., a hear accumulator layer.HjS.jari^ etc., with good 

"heat radiating prbpertibsj ^liquid; !t 07; cdMiriihgii ti iiicleic ;acte) ;proba jcomes ;up; to; an; ejection ;6rifica (ejection outlet) 
: : H 1 1 S iahid ! foirns | ^ ^ : wfdcos i H -2 i* j -by! tfie^ p reid bte irn EhiEVd • 'pria^siu rei e WHeri : :e lectr Kce s Ignals : f .tom [thi© j ^J^ : pt rPdjf^ i jl h =1 h X e ifln^ 1 : 
;;;;t 1 1 ^a/£ supplied^ a region: shown = by 1 23 {bubbling; region) rapidly; generates; heat and a; bubble ;appears ; in the; liquid 
rjitO^cbnta^ 

'■ i -16 fly toward the ;s u rf ace jof a solid ; suppoft H;0& ! Although ;th e ;ejeetabEe ;amotKit; of :the ; iiquid ; using a: bubb le jet h ead of 
such ai structure: depends on the si^e of the nozile^etc.; rt ; ca : n be cohtrolleci.to be about 4-50; picoliters: and; is yery 
iuseful : as means to arrange nucleic acidprbbes in high density. 

; (Relation between- Ejected Liquid and; Solid Suppqrt); : 

; !( D iam eter of : Spot s oh: So ltd : S u pport) : 

[001 9] : ln : order to iobtain the ; probe >; density as described: above: ;(f or; example.: ; 1 0,000 ; probe ; spots per: squara inch v ; 
iup^er limit being about i x 10$) on a spfid support, it is preferable that the diameter of each spoils about 20^1 00 jlm/i 
•e : f or ; examjpte j ; arid that- ispbts ;are- independent ieachEothec e These EspbtSEare-E d &erm(ned ;byi properties oil a Jiquid rejected \ i 
from a bubble jet head andsurface properties of the Wl id support. to which theiliquid. is attached; 

. {Properties. of. Ejection Liquid) = 
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35 
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SO. 



^i^203^^4iqwd-;c an ejectjorilticicitcij ; frroyideg ;inat; tne: liquid can be ejected ; f rom a : bubble ; jet ; head, : 

: the liquid ejec'ted 1 rom; the;heaci arrives; at ;th:e :desired positions on; asolid support; and the ; liquid; does nptdarpagejthe : 
nucteic acid probe when it is.mixed with nucleic . acid probe and UJsiejected. : . : 

[0021]: ; : : ; Frbm a: viewpoint -of liquid properties; to ;be ejected; from a; bubble jet head; the; iiquidpref erably ; has properties. : 
; ; jsiich a^viscbsity; of ;1^t5;cps and surface' tensibnof 30; dyn/cm;or higher; When; viscosity; is; ;1e45 cps;and;surtace tension ; 

is 3d-i50 dyn/cm, the position of arrival on a solid support becomes sign if jcantiy accurate aridjt is especially suitable. 
■ ; [0022] : ; ; Then considering ink Jet ej ectiorv prbp e rti^s of the ; I Squid ; and; stability of; a nucleic acid ; probe ; in; th e ; Ijqu id and, : ; 

at Ejection by a bubble jet, it is preferable to contain. a nucleic acid probe of. 2-5,000. rhejr,' especially 2:60 .mer ih ; a" 

concentration of 0.05-500 u,M. especially 2-50 uM 



[0023] : Composition of a liquid to; be ejected f rom;a bubble: jettiead: is; not particularly; restricted, ;provided:that it does ; : 
; riot ^substantially Eff ect; a : hudl eit acid probe Ewh'en: it is mixed with a nucleic : acid : probe: or jwheni ; it is rejected ;f rpm the ; 
bubble jet head as described aboyev and; a; Hquid; compositibn; ho ;suppbrt: using the ; bubble ; ; 

jet head satisfies preferable conditions liquid contains glycerin, urea, th ipdi glycol pr ;ethy len eg- : ; ; 

lycol, isopropyl alcohol, and an jacetyiene alcohol shown by the following. formuta (I): :; 
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whereir» RlL R2, : R3arictR4 represent a 

m and rv represent integers /ahdrrteQ and h^O or 1 km+h<30, arid; when m+n=1 ( m or n .is zero, i -=r-! 
20. [0024] : More specifically, a liquid comprising: 5r.10 wt%.of urea^S-IO wt%:of glycerin,^- to ^wt% of thiodi^rycol; and 

^ 0; 02-5 wt%ii more; preferably; 0;^ 
; j ; i ; i j 1 ; ; ; : [0025] ; \ ■ : Vtfh ien ; thfe ; liquid : is= us ed, i s|iots; Obtain ed by ; ejecttn g the : liquid xontai ning a ; nucleic ac id probe; from; a ; bubb re. j ; 

j : ; : : jet head and attached on asolid support are round; and an area: where the: ejected: liquid: is; attached is f estncted;: Thus, : 
;:;:fhf!i;; everi when! a nuclejC; acid; probe: is spotted dense ly ( ; connection 6i trie; adjacent : ;spdts;can : be leffeitively prevented; ; No ; ; 
25 = de/g r^dation: of the nucleic acid prob ei spotted: on a: sol id ;support; is: observed. Ho weve r v . the: properties: of Jha liquid, Usejd : ; 
;;:;:; iri '■ manufacturing a^ nucleic acid probe array according to: ;the ;present; Tnyentjon: are; not jeistf icted; toj those irn.e'htion^dl j ; 
above.; rFor :example t : ; when ; structures; ; like swells are; provided ion : a isplidi support surfac e '■. to; prevent spreading of .the : : 
iiiiirffii ; :;|iqu Td : applied i or* the solid; isi ippdjaii^ spots; ; a: liquid ;of ; a ;yi scos ity; and ; ; 

: :; ; ; ;surf ace iterislort :6ut :6f: Ihe above; range,; and a; nucleic acid probe ;pf : a: base length: and concentration: out; of ^h& : abpye ; ; 
30 range can be used; ■■" ; : ••; • ; y 'VZ'\\'. : i.'.l! : :- ;; ' '•• 

..V; (Kinds of Functional Groups of Solid Support and Nucjeic Acids) 

:;;:;;;;;;:;; :[0026]; • ; ; A method toisecureiy bind th e nucleic: acidprobe to thesolid support < as; well as to; effectively ;retain;the;applied ; ; 
; ;asj ; ; ; • spot of :a : nucleic ; acid; probe: at: a more defined ; position : on : the: solid: support to prevent: cross -contamination between ; : 
. adjacent spots,, one can endoW the : probe arid thesolid support with functional groups which can react each other. 



(SH Group and Maleimido Group) 

:; example. That is, by binding a thiol (-SH) group to the terminus: of a nucleic : acid probe and treating the solid support 
: i = i =su rf ace ; to have; a : r^lefrriido ; b r °up i j : the : thiol ;group ; in; ;a; nucleic ; acid: probe; when ; supplied: to; the: surface, of the ; solid : : 
support reacts with the maleimido group of the solid support to immobilize the nucteic acid probe on the support,; forming 
: - probe spots on; the; predetermined positions; ori the solid; support Especially- ; when such: a nucleic acid probe: containing i 
4S : a thiol group at; the ^terminus 1 is dissolved in a liquid of the above-mentioned composition, and applied, orr a solid support; 
;su rf ace having maleimido ;g roups ;by; means; of a; bubble jet head; ; the; nucleic; acid; probe; solution ;can form; a very, small : ; 
spot oh tha sdlid suppbrt;; Asa resultj;small s^ can: be;formed on the pr.edotermined ppsitions 

of; the; surface of; trie solid Isupport; ; In :this case; ; it is ;not; necessary to: provide a: construction: such as wells ; cornprispd : : 
of; partly^ hydrdphrlib arid ^hydrophobic^ matrix on the surface; of the ;solid ;su pport; to ; preyerit; connection; bet ween; spots; : ; 
[0028] ^ For^ 

arid cbhtfolled; to Have ;the viscosity arid surface ten'sidri: vyithin;the;aboye: ranges Was ejected from a nozzle (an amount : : 
of; ejection^ kbqut 24;:picipli.ters); using a; bubble; jet: pnn^ 

flat plane) with a space between the solid support and the nozzle Up of the bubble jet hekd set about .1 .2-1,5 rhnri, s^dts 
of : a diameter about: 70r1;00 jim could ;be ;formed;and; hd;spots: due to; scattering iwhen: the: ejected liquid hit the. surface ; : 
of; the solid support (referred; to as; satel lite spots; hereinafter^ were: observed;; Reaction; between; maleimidd jgroups;on ; ; 
ith e ^sojid :supp6ri: and SH; grou^^^^^ 
ten1perature : (25-e)valthough ; depend 
required; wheri;a:piezb;elec^ 
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iil'ijthe" tempe ratii fe; of the iri tide ic ; acid = probe ;sof utibri iiri ; the; b u bbie: jet ; head. is ; elevated ;ac;cording to; its base ; princip le ; so 
:i i lhat theiefficieneyiofire^ct 

:[QQ29] IN hcTda nta I lyj ; a i thiol = §rbup : tends^ to : b ecome ■ unstable ; under; an; ialk^lirie! ion :n j&uttei j bbri dftiohs: :£nd ; & itfsutf icfe 
^ifconri^S-S^ 

^ : an^effectivere^ is preferable: to ;a^ 

; ; ;i :fbo30] ^ W order to introduce maleimido; group; onto a isoiici support ; surf ace,; various; imethods ; can; be employed: ; For 
^ example ; • vyKenj a; glass ; substrate; lis ; used as; the i solid; srippbrt-i male imido; grou p: can: be: incorporated = pntp the. ;s.u : rjacei 
; ;df ; th $ solid; support by a : rt fnt rbdubtibri of ■ amirib ;g roup onto;th e subst rate; and the; f ol lowing ; reaction! between- the; ani ind 
■; ; ; grpup.an'di'a reagent containing N-(6-maleimjdocaproytox^ Ltd. )i The amino 

^ :grbu£ introduction ; onto -the ;s urf ace ; can ; b& \ bohducted ; by ; reacting ; an ; jam indsiiatie; caii p ling; agent: with ; the : glass; .sub:* 
strata' : :- : ' : i . ;:':;; 'I:.'/ ■ ;;: L;;.;; : ;. ;:!:'■=-' " ;i = :"' : • . : : . - . : - : ' !li V 'k [■■■■' ;= :: : y : ' : - : 
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(Structural Formula of EMCS) ;i : 
[6;631] ; : 
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N : - :(CH2 ) s - ; GPC>:: 




: ; ; ; ; : [0032] : : - : A nucie ic; acid probe; haying; a ; thib | ; ig roup; at ; th e; te rmih us :th e rebf : can; ibe obtained: by synthesizin g a nucleic : : 
.^^cioU^g^^ nWb d 4^ h^o', Ltd.) as a reagent tor the SMerminus oniariiautonfiatjCjP syn-. : . 



; thesize r ifbllbwed by; usual deprotectipn; reaction: and ; purification by high performance I iqu id :chrpmatc^raphy.; ; : 
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;: .(Amino: Group and .Epoxy Group) : 

■ :: : [0033] :::: As functional; groups; used ;f or; immbb tl izatioh: other: than the above-mentioned combination :pf ;tb$ IblPi ghpgp. ; ; 
: ^ ahd the rhale 

-. terminus), mayalso be used. Epoxy groups can be introduced onto a soljd support surface, for example, by applying : 

;; -; ^biygiycidyl rriethacrylate having an epoxy .group onto: tip e: surface; of a sblifd support iof a;resiny.or by;app!ying a silahe ; ; : 
coupling [agent having an epoxy group onto the surface of. glass sbiid support fpr reaction. 

::::: [0034] ; : ; As explain ed above; = when functional; groups; are: ^introduced ; into;a solid; support ;suxf ace; and: a ; termin us: bf : a : ; 
: ss-riucleic acid probe to form.covalent bonds, thanucleic acid : probe is more firmly fixed to the solid support. In addition, 
^ since the nucleic acid ;probe ; always binds to the; solid; support at ; its; terminus; ; the; states ; of ;the; nucleic acid: probe; in ; : 
; . each spot become homogeneous. As a result, hybridization between the nucleic acid probes and target nucleic acids 
occurs^ in uniform: coriditionsv thus the detection; of ;a target nucleic iacfd ;and;the: identif rcation ;of : a; base sequence; wi|h ; j : 
i; further improved accuracy can be realized. When nucleic acid probes having a functional group on-each terminus are : 

; ^bovalently bound to a solid support; a ^rbbe array; can; be;produced:quahtitatively:without differenGes: in the amountof;;; 
; bound probe DNA due to difference iri sequence or length, compared with nucleic acjd probes fixed on: a. sol id support; 
• by non-covaierit bond (for exannple, electrostatically,. etc J) : . Iri additibn; : all parts bf the nucleic acid participate in hybrid- 
... ization reaction, efficiency of hybridization can be markedly improved, In addition, a jinker such as alkylene groups of 

^;; ;1-:7;b^rbbns;or; ethylene glycol derrvati^^^ 

^i^tar^et^hyucleiqiacldjah'd: the: functional group lor binding^ ;such;a; nucleic. ;acid;prQbei is ;biw 

: : to a : solid 1 support ■ a predetermined; space: can: be: p rbvided : between: the surface of :the splicli suppbrt an^j; l^je; nucleic : = 
: :^abid prbbe ^sb that '■ bff icacy bf : reaction between ■ a n ucleib acid; probe; iand;^ target inucleic; acid; bah; be: expected ; to be . . 
improved furtherJi ;.: ; ' 



(Manufacturing Method of Probe). .. 

i: [0035] hi; -Orie of ; ;th'e i p referred embodiments; of: th e; p robe: array^manuf actu ring methp^J: will: nowj ;^e iexplai ned; ; First, ; a ; 
. liquid containing 7.5 wt% of glycerin, 7.5 | wt% of urbaV 7: 5% bf thiodiglybbi, arid 1 wt% of an acetylene alcohol shown i ; 
. by the above general formula (l) : (for example/ Product Name: AcetylenoI.EH; Kawaken Fine Chemical; 'pp,,'.Ltd;)> 
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v:: :: ;- ; :!EPO : 6Si5 0€t2 A2 

. . hp repared • : A" Ws nbclbic acid probaof a length ofjorexamp^^ about 2-60 nrier. haying : 

: aithiol grouR attha terminus Is synthesized usin^ 

;: iin the above liqutd^ai a cbh ihb rShgQ;:of; 6/65 : 506filvT, especially 2-50;piM;: tb prbdu^ ^ JicftJicJ; t6 ^jj^cted : | ; ; : r 

. hayingia:^ cps^j especially f : 5 cps, and. surface tension of;^ : : dyr^c : rn : Of higher-: especially 30f50 dyh/ 

,s . ,qrn- then; this ejection liquid is filled in a nozzle;of.a bubblejet hfjad, for example. Maleimido groups:are introduced : 
; on a solid support : surface according to the ^ ' . 

surface of the sblid support hayfng= maleimido groups and the nozzle tip of the bubble jetiheab becomes as close as 
; : :; abbuih ;^i;S;rwn; andihe;-Dubble jet head is driven to ;ej ect i : 1 iq <^iC* ^ ! Hja f thft election conditions, It is desirable ... ... 

US ;to set^nntiri : g pattern so as n^ 

'•"to "'■ jethead of which resojutio^ spotting, preferable conpijipbs - are .iftfit _ pn )iqg l?i ej^<^^n : j.s 

. ... : lolloped by ttiic^i^ direction and oneili^idejebtip felbllo^ed by SjiirWes Tdle ejections in 

: ::^ : ::the 7^0 : dp i : direction; ^ spots and suff|ciently : pr^yen)::::: 

H : ibhtarhination: between; adjacent ^pbts^The^ is stood, : fpr. example,. ih ; a; humid |c(iamber; : unt^ : •: 

.. . reaction betw^ 
: ts ; ';; 4^d the riubleic acid prab 

1 • ^Cj for about. 30..minutes as described abb^ probes .not reacted on thb solid support are ; 

washed away to obtain 'a ^ 

!=;":=::.. [003^]':;;.Nowi irtorcler to improve detection accuracy ($/Nrbtjo]^ ":; 

' -this nucleic.apid.prqbe array, it is prefer^lbtp.ty ® urface : : aft ® rt ^ e : n ^?'®!P' a ?§.P^?^ ^i^^K . 

20 \o the ^gpport to prevent thb surface area^s riot binding the nucleic acid probes frdrr* reacting; witha target nucfeic acid, 
^\ -itbJ; contained ih a sample. Blocking can be performed byikor exannpte; immersihg the solid support in. a 2%.aqueous 
bovine serum albumin sblutipafor two. hours. bf; decomposing maleimido groups not bound to the^n.uclefc.;acid prpbes : '. 
.. .on the surface of ;thb solibsuppbrt For : example, DTT. (dithipthreitpl), j} T m>rc^ can be used. However, 

:: : jnJerms of an effect of preventing adsorp^^ is 1 nem<3 ^ 
1 2£"' suitable. This : step pf;bt6bking : rnayb For exampleVthis;blocjcing step Cjan:be:6mitred,;.when 

•. / ^isamije. cab be:supplrbd restrictrvely to the. respective spots of the;probe. array : and any sample wbu Id not attach, 
^/substantially to,; the parts other than ; .the prpbejs ppts. The blocking step can .be omitted, also when wells : have been 

■ ' ^ fqrmbyo^e^ ahd parts bther than wells are processed to inhibit attachment of hue I eic acid 

: probes.-""- ; .. • : = : : .■.•"•"•;• : : i: \ ':!"""■ ' • ; ' .. . ..: :;."•; . .. 

30 [0037] The probe^arrays manufactured: by buch b method may have a plurality of spots. containing the same nucleic : 

. acid probe or a plurality, of spots each containing a different. nucleip : acid probp, depending on. applications! The probe. . 

brray in which the nucleic acid probes arb arranged at b hj£h density prepared a mentioned aboye, can then ; be used 
for the;detection : ;pf a iargetss nucleic acid and the identification of a base sequence;; For ;example; when a target ss 
. - = : h^cleic acid of a kriowr> base sequence which may .be presentiin a test sample is detected, a ss nucleic acid having a : 

'■'35 base sequence. complementary to that of. the target Nucleic acid is usep as the probe,; and the probe array in; which.a : 
plurality: of spots icohta in ing the probe are arranged on a solid^supp'ort is prepared. Each sarbpre is supplied to each 
: spot of the probe array, and.the probe arrayjs left standing Under conditions allowing hybridization between the target : 

nucteic acidiand the/probe, then the p res erice/abs eric e of hybrid in: each spot is detected by a known ; method such as 
.: . fluorescent detection. This enables^. detection of .the presence/absence. of the target substance in a sample.;:yVhen a- = 
'to " : probe array: is used to identify a bbse iseqbence of a target ss nucleic acid contained in a sample,; a jDlurality of ss 
: : nucleic acids having base sequences complementary to the presumed sequences of the target nucieic acid are spotted 
: : : bs probes on the solid support. Then, aliquot^ 

. conditions albwing . hybridization of the target nucleic acid and the : probe,, and then the presence/abserice of hybridi- 
■ zatiori at each spbt is detected by a known method such a^ the fluorescence method, this enabjes icjentjfication of a : 
45 ; : base sequence of a target ss nucleic bcid, As other applications of the probe array according to thapresent invention; 
fbr example;, appiicatiori : tp screening of specific base sequences i recognized; by DNA binding protein and chemical 
L substances having a property to bind to DN A can bb considered. : ; 

! (kindsbf InkJet Heab) : : \' ; ;- L 

[0038] : Although a constitution in which a nucleic acid probe.is applied to: a solid. support by means of a bubble jet 
head is solely illustrated above, a piezp 
: elements can also be used jn the presbnt ihventibn. Hpwevbn a bubble jet head is suitably used inthbp>bseht irivehtiorv, ; 
since a binding : reaction : to a solid support.is completed irv a shortperiod of time and secondary 1 structu re of DNA is 
: - . ss ! : : Unfolded by heat so that efficiency of the subsequent hybridizbtior): reactiob can bb increased, as described above. . . 
: [003i9] inadditipn, an ink jet system havings 

on a solid support sb : that tyi/b^ =: 
: ■ [0040] he present inventibn has been illustrated using a nucleic acid. prpbe as ah example of probes. Nucleic acid 
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:■■:=; prqbjM: fribl6d6 :rf^3cylrib^ucilate : 'acrcl (ON A) p robes; :Hb6nucleia; abicf i (F^ NA) pr : dbe:£; ; and peptide^ nucleic acid (PNA) 

" in DNA are bound to 1 £ peptide backbone, not to a| sugar-phosphate, backbone as shown jih the' following formula (fl): 
. : [gp41]7i;pNA^ruct^ . . - ;:hi|-j;=l" 
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' wherein "Base" represents any one. of four bases (adenine, guanine, thymine, and cytosine). contained in ON A,; arid p 
represents:a : base ; lengthot the PNA. PNAs can be .synthesized- forexampie;. by- methods known as tBOC-type s ; olid 

jphase synthesis and Fmocrtype solid phase : syrithes is. PNAs are more resistant to enzymessuch as nucleases arid 
proteases as compared to natural dligonucleotides of DNA and RNA, hardly pr riot cle^ved^erizymaticallyr and stable 

: in the seruWi/ Duetto the absence of the sugar moiety on phosphate groups, PNAs are rarely affected by. ionic, strength \ 
of a buffer. Therefore, it js not required to control asait concentration,. e|c., when PNAs .ar^ reacted witr> a. target ss 
nucreic'acld.;ln : addition, due to the absence of electrostatic repulsion;: a hybrid between PNA arid a target ss nucleic 
acid is conside.red .to.be more, heat-stable than those between a DNA probe and a target ss nucleic acid and.between 
an RNA probe; and a target ; ss nucleic acid. From these characteristics; PNAs are expected as probes "used for the 
detection of a target nucleic acid and the determination ;of. a £asej sequence. The method of manufacturing a nuclejc 
acid probe array according to the ^rbsentinyentiorLTs effective also when a PNA probe is used as a ritjcleic acid probe 
and can easiry^manufacture a PNA probe array in which PNA probes: are 'ar ranged^denseiy and very accurately. Spe-. • 
cifically, for example,: to. increase the density of. a probe krray by securing a PNA praise on restricted positions on. a 
solid support, as in the. case of DNA probes and RNA probes,. two- kinds, of functional groups which can react each 
other into the terminus of a PNA probe and a solid support surface are introduced respectively. A pref erred combination 
of reactive groups is, as mentioned above, a combination of a thiol group (at the terminus of PNA) a^d.a ; maleimido 
group (£ sblid support surface). A thiol group can be introduced at the terminus of PNA by, for example, introducing; a . 

. cysteine : (6h(NH 2 )(COOH)CH 2 SH) group.retc:, containing:^; thiol group in the N-terminus ^corresponding; to. the 5'- : 
lerminusof pNA)df k.PNA pra^ be introduced at the N terminus of a f?N A probe by Jor exarnple, 

• feaciirig the arriirio group of the N : terminus of a PNA probe and the carboxyf group: of cysteine. Further, using a suitable 
•linker such as. those containing aniamirio group : arid! a carboxyl group such as fyH(C^ 2 ) 2 O{CH0iOQ^ 

. amino grotip at N-termirius of a PNA prdbe is reacted with, the carboxyl group of the tinker and then the arViirio group 

: of the linker is reacted with the carboxyl group of cysteine soas to bind cysteine to trie PNA probe via the linker. VYhen 
a binding group to a solid support.is'introduce : mentioned above, a part of PNA (brdbe. interactive with 

a target substance can be : separated from the solid support by a predeterrnipeddisiaoce so that afurtherirriprovement 

. in hybridizatibri efficiency is expected 

: [0042] PNA may .have lower water-solubility, than I DNA ol the same base length as the polymer length of. the ; PNA. : 
Thus, when a liquid for irikjet ejection is jirepared, it Ts : preferable to dissorye PN A.in trinudroacetic^cicJ (for exarnfjle, 
a 0,1J wt% aqueous solution of trifluoroacetic acid) etc;, in:adyanc^ and then prepare an: 'ejection liquid of properties 
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: ■dbm^atibje ta Inkjet ejection using; varfo^^ edjabpve; : In! £&rticufan; prior! flisisblUtibii; !iri ; trif iuqrbacetic! ; ; 

; acid rear* preterit;; th ej conversion ;of:th^ 

i WfiiM it ispref arable for further improvement; in; efficiency of a reaction ;b el ween ithe th i jot groiip;bfRNA;^nd the; maibpldp. ; ; 
^bup orv a ;aolid support ^ 

: jintrbefuedd t*ie : t^i^lH^i^ !pN^rpT^¥®i -9^ Nfofe^: ^1 inji/ailoimidq: group: .on- iai isolicl ^support jSurfacaE (when : ^ 

^bjlibbteje^heatf ven uslpg a bubble:: 

•pt'head. - .. i. ... j-. . : * j:. ;! ! \;;;;| ;i;;;:.j;"J" :^:;h:|: ; i^Jji:: '<;'.'}••". :'-\ \" ;::: v 

:;[0043]: : :: :lni the: present rhyehtioh,: probes are ? hot limited ; tp:ni[jciefc : acld:prb^-es";:ahd : ihcttide : subs'tanc>S:^.feh;c^ : ^Inpj : ; 
;js(3 : ecificp^ 

i-id rieceptors,: : receptors: which; cart sbirtd; specrf ical jy: to: ligands; j pi Igppeptides and polypeptide^ ;whiph : can! bind itojofc ; ; 
;g6pbptides and polype pjtides : having :sjiec jfic; amino ij^d [sequences • ;and! proteins ;(for; example-,: antibodies, : antigens, . : 
jehzymes, etc; )'. : ::; ; ! j.j-.j!!.; !:!! : ; j : • '■ - : : -- ■ : : : : ::::: ! : -' : . . j- ; : ..!;:.....:. ;•; ■:[■: !:::::':\: : j:;. :;!:' ; ;;j : : •;! :::;; : :!;!!. : !!!" 
: - [0044] : = As: mentioned above;: according :tq the: method of;man^facturing:a probe: array: comp^ step of suppling : : 
a probe solution tb : a solid support using-anjhk jet. ejection prbcess ( :a probe array! can be. manufactured Very easily. 
;lrv piarticOJajj ; Wheii f utietiohaj : groups: are: introduced :both: in ;a jhucleic ;acid; probe: and in ; a jsolid ; suppprt: surface: so: as : ; 
: :td form ft cbvaleht! bond between : then*; adjacent ;Spots: do : not connect \ each: other ; eybhj when; £ solid $ U ppprt ; pip which ; j 
: :We lis,: etc 1 ; have ; not ; bejeh; provided ; in! a'dyanbe- ;thait; i s-; a : solid ! support; which ! is: s u bstantiai ty;f iat and ; has; homog enous 
! jsu rf ace ;p ropehies : (waters Wettabi lity; : etc; ) ; is: used. : As; a ^ res u lt £ ;a n ucteia ac id: prpb p; array p ? which; spots ;pf: a: n uc] eic ; ; 
ac id prob e are : arranged; accurately ; and; dense ly ; pari ; be ; manufactu red: extremely : efficiently! arid ;at !a ; low ; costJ ;!!:!:;!:!;;::;!: 
: [00^5]; ! ! : !This !desc : riptbrt does hot; intended exclude \a- sbjidj support provided: with ; Wei Is op ; the. surface ;jn; the; present ; ; 
: ^invention; : Fp^ pattern; (referred to as;a black:(BMj;math'x: hjereinafte r)Js previously torched : : 

between : Wei Is to wh ich : & probe soi utlbn \ is supp I jedi Itfetecttonl accuracy ; (SN! 'ratio); can; b e! f urih er ; improved ;in! bptical ; ; 
detection (tor example,; detection of !f ludrescehee) ; of hybridization between aprobe and :a:target substance^ In addition, ; : 
..when a matrix whose surface has. a iow affinity to a probe solutionis provided between' adjapent 'wells,; the prbbe : 
: solution; can be ; smooth iy; supplied; to: desired wells;; !everi ; when ;the :sblutibh ! is: supplied! to: sorhewha.t ; off set ppsitiops ; : 
..during supply of the probe solution to wells.. To enjoy; such an: effect, it can be used; a solid sup port. on trie i:surtece:of . 
= which wells; are provided;.; A solid: support ;with ;a: matrix ;fprmed: on: its jsurface; : a manufacturing: method thereof, ; andLa^ 
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; ^rne^oxr"ot"usTng the solid- support according to this embodiment are described below. ;* 

\6o4G] ^ FIGi 5A and 5B !show ;examples;of a; probe: array :accqrdirig: tp:this iembpdimerit: of jthe present: invention:: FIG . ; ; 
: ; ;5 A ; is a ;plah ivjew" and = FIG ; ! 5 B is ; a cross !sectional ivi ew tMkbn ; afon g the! ;line :5 Bt5B of ! Fl © . ! 5 A. : ;IT;h is; prob e; array: has: a ; : 
! ;cpnf igu.ratibn; in: wnich;a mat rix pattern! !i 25: in; a framework; structure containing: hollowed par^s (wells) 127 ; ^re arranged \ ; 
; ; iri a form of:a matrix are formed ;on asoiid support; 103.; ;The! welts A 27. : separated ;by! the matrix; pattern! :1:25 : (projecting ; ; 
: part) ; are; provided : ks : through : hoies :(bbred: parts) ;in; the :matrix : pattern, ;the: side; walls .of: the holes: being: formed by : 
; : prbjebting pa rts. and a su rf ac e of ; the solid :siipport ; 103 is; exposed; at ;tli.e bottom It 29: ; Jh e; exposed su rface of the solid ; ; 
; Support ; 1 03: forms; a surface iwrt ich :cah : ;bihd:tb a: probe;; and probes; (not; shown); are; fixed to. the: predetermined weljs; . 
;; [0047]; ■ : ; ^Mater-iais to form the matrix : pattern are ; preferably ;those which: ;make;the; matrix pattern: opaque; !cohsiderihg ; 
;; improyement! in: detection sensitivity,; S/N ratio; -and reliability; Iwhen a reaction product Of a prpbe| and a target $.ubstance. ; : 
:'::\s- detected ; optically,: for : exa mp le ,; ; by ;m eas u ring ; florescence ; emitted :f rom ; the ; reactions : product.: ; As : these ; materials; ; ! 
;; metals; (chromium 1 ; aluminum,: gold; ; etc:) and: brack resins etc. ; : can: bei exemplified; As the: black resins,; included .are : : 
= resins; such as^ acrylic • : polycarbonate; ! polystyrene^; polyethylene, ; polyimidSi; acrylic ; monomer,; sand: uretharie : acry.late : ; 
!: and photosensitive: resins such ;as photoresists; containihgbiack dyes:prpigments.; As specific ^examples; of phptp^en- 
: sitive ; resirisV = for example; ■ UV; : res ist;! ; DE EP-U V ; resisfe ; u jtravioiet ; c ure resins! can : be: : us ed. ; As; : UV ; r es istSi ; negative : ; 
:; resists^ such; as; cyClized : polyisoprene-arpmatic: bisazide: resists; : and phehol resin^romatic: azicje; compound ; resists,! ! ! 
:: andpositive : resists : sueh^ resists eari!be mentiohedJ As !pEEP-UV:resists i: posjtiye:: 

45\ : ; ; ; ;: ;resistsi;for;bxample;; radiolytic polymer resists such as polymethyi methacry late; polymethy jene! sulf One; ; pplyhexaflupr- ! ; 
; : ; ; ; : obutyl; methacrylate; : polymethyJ^ propylene ;br6mide : and !dissoluti6ri! sup- ! : 

::;::;:; ; : pressaht; resislsi suCh as b-nitrobenzyl ester choiate; and riegative resists such; as polyvinylphenol-3,3^^^^ ; ; 

;: sulifone and glyc idyl polyrnethacrylate can be mentioned.- 
;:;;;;;; : ; [0048]; ; ; : As :Ult ravibiet curing^ resins; : polyester acryjate; ; epoxy !acry late ; and; urethane; acryiate,; ;etc,: ; ; containing : about : ; 
; 2^T0 ; ; wt% : of ; one ; or: more; phbtopbiymenzatiori : initiators! selected ;f rom : : a : group: eonsistm g ;bf ; benzpphenbnp: ;^hcj: its ; j 
s u bst itutbd derivatives; benzoi nand it s substituted db riyative^ ac etdphendn e dnd; itss ubs tit!ut ed derlva : tivbs i; arid oxirhe ; ; 
compounds such benzyl, etc can be mentioned.; : : 

[0049];; . As black pigments, carbon black and black organic pigmehts:cah be.used. ! 

[0050] : : When the ; reaction: product :pf: a: probe; arid: a jtarget: substance is ;hot ! detected: .optically arid; when light from: a : : 
matrix; does '■ hot: aff ebt lopticah detection 61 a- reaction product;; the use :of; non-jighf tshie Wing: substances as ;a; material ; ! 
'for a maWix' pattern is not excluded. ;..;/:;.. J : . :; : . :J: ;.; : . 

[0051 ] ; ; ; As one ;of the methods of forrning a ;matrix! pMttbrh iibih'sj jthe ;ab!ovb; matefiafs i :a; method; in which aphotoresist : : 
jlayeri is: formed :oh ;a ;resin ;br :a : metal: layer ;f brmed; on; the: surface of; a! substrate, and: after; the; patterning of; tJnp: ir^sist ; ! 
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i • i layer i -the : res\r\- (s : $attbrri ed tojr "a -pipbeks such las etching,; When ;a; phbtosens itjve irestn ; is; used i ;tha ;resin ; itself ; can ; he ; ; 
!ii ;exppsed • :deve!oped; :and; cured ;tf; required;; by ;a; process; olphptplithography: using a; phptpm^jj: f<pf; pat{§rnipc£ Wftjan ; • 
a matrix 125 is.maWof a;resiri/the surfacie^f thllr^mWx!^ This cbWfiguratibri is preferable Wheri an 

i I : : aqii ectiisj sol ution; lis ! us ed ;as ; a -solution j contain Ihg-a : probe ; arid ; supplied ; to ; wells: ; That- ;(S; j wh en ;ar : profee ; sp! u tion: :ia : : 
s : . : supplied to! wells.by the in 
::rM::;ii:j?ih;e?pmb : elTOlutib;n 

; : -Welli birViultaneously, : cross ^contamination of these; different probe solutions ;suppl ied ;to the wells; cap: be; prevented;; ; ; ; 
; [Dote] Since. a. solution of ; a probe, a biomate.rial.jsuch as. peptides arid nucleic acids;, is bfte^^^ 

; y° y j&tis3\ Next; a : method of making a bottom of a well (an .exposed part of ;a splic) s.uppon^u^c^ [ 
.[] probe isdescribedJ^ is determined bythe functibhai grbup to 

:::::iiii:::iius : edi; previous; introduction of a male imido; group to; a solid; s uppbrt; s irrf ace; as mentioned above ; '. makea th a thidi ignoup I 
;;:;;;;;;;;;; of; the ri ucte; jc : acid \ pi bbe: supplied; to i welts form; jaicovai erit; bond '■ with the :male j m idb grouf> or* ; th e ;$ grf a£e ; ; pf; ;th'e. jspl.tcj ; \ 
h tus = i H i is : U^a : rt ^anclitlTie; inticleic! a^idi probei is- ttien if ixed rort :the :surf3c&: :of : tt!ie: soltcl: si^rppor^: :3irn ilal^i y^t^hia riuc J^iej ;aci|^ -pnpbe- i = 
. : . having. an : amino groupiat'theitbrminus, it is; preferable tb introduce: epoxy groups tb a solid support surface; As other 
bbmbihbtions : of these f u national groups ; ; for example; ; a combinat ion; ;of : a; carbpxyl; group; for a • jnucl eic; acid probe \ (by ; ; 
; introducing a succinimide derivative to the terminus- of a nuclefc acid probe) and an aminb group for a sblid: support 
■-■I- ■[■]■■■ surface ; is; preferable; ; This; combination ;of iamirid: and ; epoxy ;groups ; is; inferior ; in. Jmmpbilizat jpn :pf ;the : ink: jetrejeeted ; : ; 
'■26 ::] - rjucrejc acid probe on a. splid; support to a combination of thjotand maleirinido groups jbutjto a negligible extent when 
swells; are provided; on ;1he; solid su 
'■; [b654] : : ; The aminoorepbxy;groupcan be introduced to a glass.plate as the; solid suppbrtiby* firsttre : ating thb:s : urfabe 
-;;•;;;; : : : of ; the; glass ;plate; with an; ail kai i.sptutipn; Is uch; as; potassium hydroxide ;ahd sodiurirt hydroxide to expose hyd roxyl :gra u ps : ; 

: (siianol groups) tb the surface, and then reacting a silane. coupling agent containing a. silane- compound : to which -an 
;25;; ; ;; amino; grbupjhas beeh;introduced^ 

: . : pound to which ari epoxy 'group has been introduced (fo^ 
; ; : : drqxy I; grou p: ;ot ;the ; su rf acig;6f;the; glass' ;p late; ;^ 
"V • : . amino groups introduced by the above method are reabted with ISf-maleimidocaproyloxy succi^nimidejorsucbin 

4-(maleimidp phenyl)butyrafe, etc: 
;;3o;;::;:;;[6o5iq:;:;;The; stru^ 

succinimidyl:4-(rnajeim[dp phenyl)butyrate are shown. below .;. 

N-p-(amjnpethyJ)-Y-aminppropyltrimethoxysilane.(CH 3 0) 2 Sib 
• : y-glycTdoxypropyltrimethoxysilane' 
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( CH 3 0 ) 3 S iCjHsOCHzCH-CHz ; 



::Succinimidyl-r4^(maleimidophenyl)butyrate:: 



o • ■ O 
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: = : : : : : : !i : ^[0056]: ^ ;Wheh ail: epoxy- group isintroduced -tb:» solidiuppbrtisurfac.e in ;th© abovesurfac© .treatment o.f iaisoljd .s.Mpp.prt-i ; ! 
;;;;;; the ; base; of; wells: can : be ; made ; hydrophilic : after; binding: the; ;ep;6xy; groups ; to a : probe, by opening ; unreacted ; eppxy ; ; 
i;T; ; :r: rihgs' usihg ah a^^ 

; ; ; ; : able, when; an; aqueous solvent: containing a; target; substance; ;that ;wjH : react spec if ically: to a proba is supplied tp : wells. : : 
■55 '.' : to which the protabhas been! bound. :- : 

; [0057] ;:;; ;When ; a : resin plate: ;is : used ;as; ;a soljd ;suppprt-;;hydrpxyl : groups,; carbpxyl : groups,; or : ami no ; groups; can : be 
:::::: ^introduced tb Ihb : stirfadb of resin \ subbttate: according I to; the; method ; described ; iri; Chapter; 5 :Of. ;"Qrganic ;!h in; Films ; ; 
:::;;::= : : : and : S u"rface? : ■ : Vol ; : 20;; ; Academ ic : Press; i Alternat ively : af te r; in t rod uein g hydroxy ! : grou ps ; by j th is ; ^method ■ :ajS : ;!s ; b.hpwni ; : 
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^ \ : . ! for the glass plate mentioned abdvie, amino groups or epoxy; group^ 
haying amino group or ep^ 

. i either before or after the matrix pattern is formed bn a solid support, Beforb matrix pattern formation, a reaction solution - : 
! required W introduction of a tu^ 
' ' ■' s : eta. After matrix formation, a reaction solution can be supplied to each well by the ink jet m . : 

tOQSS], ; fa bind a probe to a resin sub^ 
]: : : of a resin substrate/ 

containing an. am ino : group tq.ihtroduce:amino groups,. and each amino group, is.reacted witlx a functional grbup:qf a : ;= . : :.; 

.r; :: ;; : rprdbe,^ : des6^ 

':: idY;; : : [0059] ::: When'tne substrate after u above-mehtlbhed resins to make matrix pattern formation.. 

^rrepeliant cafTbe added"tb a : matrix :mateMalpWheh : a n^trlX; pattern isifbrmecl from a : photosensitive : res in: :such as 
; ; ;^ - = = = - ; ; ; ; I ; I ; ; ; ; ; j ::phbtbresists, : ipost^kingi tinder: appropriate conditions; fol lowing ; exposure: and ; development can: provide stronger iter iiiiiiihiiiiiifiiiii-iiiiliiiiiiiiiii 
pel.l.ency. to : the matrix. pattern. j;- : Ji^L:-:!.: i:i; : • ".!:!.•! -i:: : ' 

: L^^ ; [0060] When a prbbei soiutJon Ts lipophilfc, kithough it:has beeri^explarried mairily ori a hydrophiiic 

treatment can : be. performed in .opposite.;;;:; h : ::;.".. 

;!;: [0061]= •" the size and shape of WellsM 
• : e i i i i : i i i i; i ; i ; i : :i - i ! ; ; i :ofi a ! ni array: as & whole; finally; prepared; : the: number- ;artd ;a type of probe; constituting: the.- array; lor; a= method of:farnning:|:^ 
: ; a matrbc jaattem,; a method 

h i:::::: ::::20:::E:j::i0OT2]: :^ Qro^ 

shown in FIG. 5, such as rectangles,: various polygons; circles,, and ovals. 
*:i: [0b^ Freferably.Lwells have a m^ : 
; of a whole array. For examp le , . as shown in Fl 5, wh en . a cross section taken; parallel: to a . substrate is square-, one . 

j::::::::::::::::::::::!: ! i isldS Cafr 200 fiftf- Qr; IgSS* in: jeWgthli pTef ehiibry;:' Whejl WSjlS 1^6: r£ctengular, : t'h© maximum Sid£ 200 UTTi Of JeSS",; afldl : ! I h ! i h ! i = ! ! i ! i i i ! ! i ! h I f I ; ! i = I i h ! I 

2& when wells are round, the diameter is 200 ujti or leas. The minimum limit in length is about 1 urn, 

: [0064] Weiis^ian be arranged in ya : r^^ ; 
:;;;;;:::;::;:;; i ;::;;::;: ; and : columns ;as Ishdwri: in: iFtGi i iSyjor : wells: can: foe: arranged ;so: als : to :shiit :f irorri; the IpbsTtionsiolikellsJ irc adiacenliitnes ^ ^ ^ - ^ - • • = • 
: ; ; " ; : [0065] A distance between adjacent wells is preferably set hot to cause cross^ohtamihation even when the ejection 

::;;;;:;; ; position's: are ;s6mewhat: offset from Ithepbsitibti :of: tfi e: target: well to: which : a p robe: solution : is: sup plied : by; ; for example^: 
30. . the ink jet method.: In additp^ :: 
suppjyo£vanbus solution^ : 
[0066] . .For. example,; it is.destrable 100X:100or 1,000 X l.OQOormore.types of probes are. present; in a- probe array 
j ijbrfully dispiayirigfunctibhs of combinatorial cte and the size of a substrate is desirably iJnch x 1 inch or i 
cm X t cm, to.be suitable, for automation operations such; as probe fixation, sample supply arid detection, thus for i 
'35 • " square wells it is preferable to set a side of a square of a well at 1-200 |jm or iess and a distance between adjacent 
: wells is at 200 ; urn .or less, considering the matrix size.. . . . 
- [0067] The thickness of a matrix (height from the sol id support surf a 
the matrix pattern, volume of w j 
enables, when aprobe solution is supplied to each well, by the ink jet ejection method, to retain the probe solution. at 
: : - : : : : : : predeterminedpositioris aha: solid support and to prevent crossrcontamination; ve:ry;efficientLy^even:when:th.e properties. : : : : 
of the probe solution should be not Suitable for forming small spots on the solid support: surface,; in relation to the 
: conditions for the ink jet ejection method; 
;:: ::::;:: ::::::::::::::::::[006fl:::::Vymen;a:well: has b size of the; upper limits;of the abbve^escnbedf desirable; ranges, that; is; ;200 jrmhx: 200 
""um X 20 jlm, the well voiume is 800 pi. When this size is used and a distance between adjacent wejls (x iri HG. 1 } is 

:::::::::4S::::::: : aJSO S6t at 200 UT^a denSlty Of WellS; Of;625 Wellste^ 

;10 2 weils/cm? or more can be obtained. When : a we'll is a square with a side of 5 |im, a distance between adjacent 
: : : : : - wells is set at;5; p,m, ;and & thickness: of :the matrix pattern: is; set at 4 u,m. : a volume :of;a:welti is 0i1: pl ahd; the: de^ 

. wells is 1 0CiOpOp weNs/crh 2 . Since pattern jng of 5 jim x 5 'urn x 4 urn. is possible in the present fine processing tech- 
no1ogy f an array with a well density. of an order of.10* weljs/cm 2 or more can be included in the scope of the! present ";; 
!;. • so. Jnvention... [ :: [ . . •• . '.. : . J. . : . ; ; r\- . .. . : :; :: ; ... : .. .:. : .; ..: ;.= . . L.; : : t;. ' ■ ' ' ' 

:::::::::::::::" :::[006i9^ thai feeding; volume .of ;a pro.be; sof utiori ;or a-suttstanceito: be: reacted, with a:p.robe:supplie.d i ;j i h ::::::;;:: : : : : i i •:•!: : 

. .to a well is 0.1 picoliters (p() to t nand 
' : : ;to be the same as dr almost the same as the volume of the well. When a matrix has little affinity to a solution to be 
;:;:::::::;:::: :: ::: : : ;:su ppljed; : it :is::possib ja: :tp: jsupplyi ithe i sol utipn : :ini 'aniiyplurn e: ; exceeding ithe : well : volume: :which : isi iretaine'd; abpye: :the : : : : : j :: : : i :: : : j : : : : : : ; j : : : : : ^ : i : : 
. 55 bjjehing of the Well due to surface tension, depending to the type of thsj soIUtibn: Iri subh a case, 1 -for example; a solution 
: in a volume 10 to several tens bf times larger than that of the well can be : supplied arid retained. That is, ;several; : . ; > 
picoliters Ja several tens of nanoliters.of a solution are su^ 

!i : : i i I : i 1 1 i i ! : ! : j :i j ! i i : :i itpj iWellSrUSing itHie I ink! jet imethbd; that iCah i SUppIyi IsUCh :a : S^jj iampUnt":6fi ;S0iutipni With: pOSitioh: aCCUraCy land: SUPply. 
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i:i iac^uraSyJ Although: microdispenseni; and i^icrbpipetteb; .can; also ; be; ;Usedl; In ; the; ink jet iprinting; ; an ; ink : is; ejected with i 
: portioning: aj!^ 
jiSinb^aivofo^ 

i be suitable for supplying a splutipri : , : ato respect: ; i; 
;si i ; ; ; i ; ; {0070] ^ Accord! h"g =ti> tHfe^ei^bbiai^^riiy : ^r^Sdirigj .cif idHo^Iatsitiaiii !b : 6 icofTtroJfedLquantitatnrely j by; th©; f eactjbnj ;bbt:W^^n i 
= = f e f = ^ i = i nticlieio ? ^o{4^^ lR r rofci^ =ari:c< ^ » r sjd^ll'ci ^ Wcip3|> r or^ Esu^raks» i at^i t wall : as rfay^ f wel : I re EatdlcJltiGto ^ | laven i wtftori] : a= :U^j|f jf^t | ] 1 ia[ ^ 

iiijliiiij: ^6fne : yflial offset diFectibn,- whena droplet tends ;on an; areaiciDntaining a; well,; the; drppjet partion ithei irriatrixi is repelled i 

: : : : : ahd drawn into the well smp,othlyj : since the matrix has no affjnity'tp the ejected solution . 
;;;;;:;;;:: {0071 pi The \ ink jet rhetfibd! usee* irV th $ pfesSri tj inversion; is not particu larly restricted,; and a ;piezo jet method,; a; bubble ; 
:! jet method i !gt|liz ihg] therinaE 'bubbling, etc., can be : ernp[pye^ 

; [0072] Any materials can.ba.used : as : thVs : bijd. supp'brt;103 according to one l embcxjimeht of the present invention, 
so : long as ivarious 1 f u Actional; grog ps ;asi id escribed: above; can; b a introduced to the : s urface;: According to. ;tb;e ; ; ^epo^d \ 
;;;:;;::::: iembbdimeht of; th e ^preseht ; ihv^httoh- : ^preferred: mate rials ; are those; on; the. ;s urf ace i of ; Which " a ; matrix ; pattern; ican : be 
formed: When the reaction product of a probe. and a target substance] i si detected Optically by; a detection system via 

*s;;;:::; : a :s6lid ;; supp^^ 

fused quartz/ silicone^ acrylic iresins, polycarbonate resins,, polystyrene .resins, .and vinyl chloride, resins,; ;etc.; ; pan : be 
rheritiori^ 

black.so.Hd support; and res iin ! substrates icontajning biack dyes or pigments such as carbon- Jbjack are. Used: : 
: ;:;h;;;;;: [6673] : = : ; ilh the preset Invention j;a solution ;wh ich rriay. contain ;a s ubstance; wh icri reacts with ithe prob ei (atest : sp| utjpn) ; 
20 : [ is supplied to a probe array and left under, suitable reactioncondhionsito proceed the reaction. When pluraf test solutions 
must be. supplied: to; the arra^ at. least one- test; solution is supplied to plural wells in the probe, array,- respectively. In 
. : :. : ;;; : this case, as.shown^above, when the supplied solution has an affinity to wells containing a fixed ;probe in:thb already 
= lorrhed probe array and has no affihityto a matrix /pattern ; quantitative supply ofithe solution to ai restricted supply area 
can be achieved without cros's-cbritaminatiori. Since most of biomaterials are watersoluble; wells iare hydrophilic and 
25 '; '. a matrix' pattern is water^repeileht. In addition, the use of the .ink jet method in supply of^ these i substances for reaction 
; as shown above can quantitatj^ 

[0074] ^ : Recording to the : present: invention,; very small; amounts of a probe: solution ahdia testsolution are : used; iThiiiL 



.30 



so 



rHits^e^iratHeWm evaporation; or vaporization; of ;the ; siipiplied; sol utiohs for; both oases.; 



[0075];:;;;The; present ;ihyemipn;iisidescrib^ mpreidetail referring -to the following: examples. : 

(Example 1) ; : . ■= : i 

.. Manufacturing of Nucleic Acid Probe Array. Using. Bubble Jet Printer; and Evaluation of the Probe Array 
35 .(1) Washing of Substrate 

. .; [0076] i A glass . plate : pf 1 inch X ii mch was placed 1 in a rack and immersed in an: ultrasonic washjng detergent 
overnight. After ultrasonic washing in the detergent for 20 minutes', the detergent : was removed by rinsing with water. 
..After rinsing; with distilled wateri ultrasonic treatment Was performed in a container containing distilled water- for 20 

: \40i ; : ; ; i i rhirttite^ Th£ ^iass plate was immersed for; 1 0 ; minutes ; in a; 1; ;N ; sodium ; hydroxide; ;solution; preheated : to :80f?C. : Then,; : 
the plate was washed with water and distiljed water to prepare a glass plate for a probe array. 

: i. (2) Surface Treatment 

45 ■} [0.077] ;: A. 1 wt% aqueous solution of a silane coupling agent (Product name: KBM603; Shin T Etsu Chemical Co.. Ltd;) 
containing a silane compound having an ; amino group (N : (J-i[am^ was stirred 

. - at room temperature for ; 2 hours;toihydroIyzemethoxy- groups of the .above .silane compound. Then, ; the substrate was 
ilrnhiersed inthis solution at room temperature (25°C) lor 20 minutes;: drawn up frorti thp S^plution, arid dried by blowing 
nitrogen gas to both sides of the glass' plate.' then; th'e^las^j3late : was baked for. 1 hour in an oven heated-to 120 o c ;. 
to cpmpjete silane icpupiirig treatment ;tp: introduce an iamino group on ; the: surface: of the substrate,; Thfer) >: ;?;7;;mg p\. . ; 
.-(STmaieimidocaproVioxyjs^ Co.,; Ltd.) ^abbreviated as.EMds : herejnaft^ . 

in a mixture of DMSp/ethanoi (1 :1). to a. final concentration of 0.3 mg/ml to prepare an EMCS solution; The glaps plate 
-: isubjected to silane coupling treatment was immersed in the EjvlCS solution at/room temperature for 2 hours for. the 
:::::;;:. i reaction ; of : th« : amino : groups; carried ;on ; the; surf ace; of ; the: ;g lass ; plate; by: silane coupling :t reatmeht: and the carboxyl ; : 
55 :i : : :;groups:of the EMCS sdlu ii 
;su rf acei ; Th e g lass p late ; d rawn ; u p :f rom; th e:EM(3S :sol ution : was washed; s ucc essively ■ with ; a rjr) ixeej| jsply epi ip|; ^ pf |fe ; ; 
ylsulfbxide^ 
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[0078] A singfe-stranded (ss) nucleic acid; of SEQ ID Nd. i was synthesized Wing an automatic DNA synthesizer. A .. 
ihi6V(rSH)^group:was^ \\\?\ 

recovered, 

\ purified with high performance 





;, 20 :: :v^% . Was prepared and added to the D : 
: : su rface tension in a range of. 3Q-50 dyn/crn and viscosityi pf ; r.8 cps (E-type viscometer: Tokyo Keiki Co., Ltd.) :! :This 
liquid iwas filled in an link' tank ota bubble Jet printer (Product name: BJQ620; Can 

on a. bubble jet head.The bubble jet printer used here; (Product name:. BJC620;. Canon Inc.) had been modjfjed to 
: .enableprinting ; oh a plate. This : bubbte jet printer can print with a resolution of. 360 X 720 dpi, The glass plate treated \ : :;;!. 
• 25 ,\ in.the:above (2) was then mounted on this printer and the liquid containing the probe nucleic acid was spotted oh the ; 
: glass plate.. The. distance between theinozzle tip; of the bubbldjet head and the surface of.tbe glass plate was 1:.2*1;.5- 

.'l '. : mm. the conditions for setting were setin such a manner that the Hqu id was spotted oncelbllowed by 2 idle ejections ; ; ; 

■ in a direction ^of ^O.dpj andlheri spotted once followed by: 5. idle ejections in a direction of 720 dpt. j After. completion . 

\i' : 6f'spottV&'-the;glassjplate wasiiettitb stahd in a humid chamber for:30 minutes tb cbmplet^the reaction be^eenthe 
"'■so maieimido groups on the grass plate surface :and the thiol groups at the terminus of the nucleic acid probes. The amount 

(5) Blocking Reaction 

35 .. [0081] Aftercompletion of the reaction between the- maieimido group and the thiol g roup, th;eg lass pjate was was^^ 
with an : \ M NaCl/ 50 mM phosphate buffersolution (pH 7,0) to rinse, completely 'away the Ttquid containing DNA on 
. the surface. of the glasspiate. Then^the glass plate- was immersed in a 2% bovine serum albumin aqueous spluiion 
and left for 2 hours to proceed a blocking reaction. 

■ \40 (5) Hybridization Reaction 

£6b82]:M : AssbNA with a base sequence complementary topNA:of SEQ ID ^ : 
DNA synthesizer, and rhodamine was bound ; to its 5* -terminus to obtain a labeled ssDNA. : This labeled ssDN A was 
: dissolved in X. M NaCI/50 mM phosphate buffer sol ufo^ 
'45 subjected tothe btocking treatment obtained in the above (5 ). was immersed ih this solution at room tem^ 

.lor 3 hours to proceed a hybridization reaction. Then, the probe array was washed with 1 M NaCt/50 mM phosphate 




so. 



(7) Results 




. [0083] : The fluorescence intensity of trie spots of the nucleic acid of SEQ ID Nb.; : 1 completely matched with; the 



" this example; 



: : : ! = = :{aj : Each :spbt: was ■ almost :rbund and: had! a diameter in: a range of: about; 70- 100 |im; 
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(b);There were spaces, of about: =100 ujtv which- ; Wa£ alHnost:th8 : same:a> .the : dikmeter : of ;e£ch: spot; to 
ad jacentsppts- so thai^ 
H ^ : ^ ^ (bj iTh ^ coi Urriri^^ aniif Tt^iVs tri a spots ; Vver©; arran gecl :in : Hntes; ; ; : i ; ; : : : ; ^ 
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i e se e i i : h : :[008^q H h ^TJfCaseE : if kat^ iatrei y^jryi : o?f ivial :3» : t brnatjcr: fdetecti:on ; : !et ci = of ; liybiicii zed! ESpots j on i st iprob e. ianray» i e : : : : i : : ] i = 
(Example 2) • : ■■ V.. : ';.:!:.:;L : " : „ '"'J'. !' -'-ik- ' ...'!: =v "! • ' 



;M^i66^ ; ^^Manufacturih 

... Using the Probe : Array . ":" k; V :f ,::-==;]' : r - = : 



20 



.2$:.- : 



; ;(i ) : A: glass: plate for a probe; array: was: prepared: in 



the isame: man her; as iih; i 1 ) :and; (2); of ; Example : 1 I; \ : = = 



: . (2) Synthesis of Probe DN A 

i:i:::r::::=::s ingle^stranded nucleic, "acids of ; SEQ;j D; Nqs; ;1 :-:4; were synthesized iusirtg iari jai^matic; DN Aisy athesizen i :Tho: • • 
ss; nucleic acids of S^dl ip. Nos! 2-4 were as i' follows: f rdm the ss : nucleic acid of SEQ |D No. 1j. used in Example. ; 
t, one base differs in SEQJD Na2, 3 bases in .SEQ JD No. 3,/and : 6jbasiBs in SECMD No- -4. A thiol (tSH)- group ! 

; wa& introducediat each ;terminuS:OMhe-sspNAs;of SEQ ID Nos. 1-4 using ; Thiot-Moa1fier (Glen Research to'.] Ltd.) . 

:|f?; during synthesis on Itfie; automatic i DN A synthesizer; ; Following ;ordinary; deprotection ,\ D.N A; was then! recovered; : ; 

: purified with high performancehiquid chromatography, and\used in the following 1 ;experiments> The sequences of 

: . SEQ ID Nos. 2-4 are shown below: 



SEQ ID : Np. j.2: : . : ; . 

*ks- ( ch 2 ) 6 -o-p6 2 -o-actgtccgttgttttaca 3 ' 



SEQ ID ;N6. 3 : 



35 



40 



45- ■: 



SO ' 



55 ■ 



SEQ ID ;Nb* 4i ; 



s: HS- ( CH 2 ) ^O-PQ.-O^ACTGGC ATCTTG TTTACA 3 



(3) DNA Probe Ejection and Binding to Substrate Using. BJ. Printer; .. 

■ --i ;The : ssDNAs of; SEQ ID ; N6sj ; 1 -4 ab6ye : were; used ;to: prepare; 4; ejection ; iiqulds; by the method; simitar ;to that ; ; 
described in (4) of Example 1. The respective liquids were filled in 4 ink tanKs of a bubble jet printer used in Exampte 
;t;and the;respeetive;inktanks were : mou heads. The glass plate prepared in :(1) was mounted 

i -6ri the iprih'ter; ■ arid the -A- nucleic acid iprobes '■■ were spotted ;in; respective 4 areas of 3; X; 3; mm on the :gl£ssi i piate.: ; ; 
The spotting; pattern; in ;eaeh:area was: the; same asthat in Example-: 1:. : : After: completion of: spotting, the glass piate : ; 
was left in a humidified chamber for 30 : minute's to react the maleimido group and the thiol group. ; 

(4) ; Blocking- Reaction^ . : ; :^;ii • ^ 
: ; i ; After completion; of the reaction between the mate imido; group and ;the thiol group,; the: giass plate was: washed • I 

i with: a ; T IWNaCI/SQ rriM phosphate ; buff en 'solution; (pH;7U0) ;to: rinse ;cbmfjletely; away the; solutioncontatning ;DN A; ; 
; on ;th e su rf ace; of : th elglass ; ^ 

solution and left for 2- hours: to;proceed a : blocking ; reaction-;;;;; 

(5) Hybridization Reaction ■ 

:::;:;.: A ssD N A with; a :base ; sequence' com p i ementary :to: D N A; of ;S EQ : I D ; No. ; ; i ; was synth esized: using ah: automat ic 
DNA synthesizer; and^rhodamihe was bound to;its:5MerminuS:toobtain;a; labeled^ 
^dissolved :in:;an:jt:M;NaG;^ 
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i : ; ! ; I ; : I ! : ! i : : h H i : ^rV^iy dbtiitH iri : (-4)1 was Is ubj ectecl: to a= hyb rf^'.^^.'P^ ^ r^hbttcih! fc>r 3 fibu rsLi fTTheni: the: probe: array iyyas: :Washed; with 
1 M NaCI/5p mM phosphate buffer. solution (pH 7.6) to wash away the ssDNA which had not been hybridized yvith 
/ the probe nucleic acid/THeh; the respective spots . 
(Nikon Gprp:) and the arrrauntsipf^ were; quantified: using the: Image anaty?er;;(f?rpp;uc^^ AR$y ; ; 

5 .. .: .. ; ; !Hairriari^ : ± ^}\'- ^y " : : jPii- Jih : : : | \ : * IT • : ' 

i (6) Results:. . ' • \':-:.%:v • ;;;: '■["•""jv.i: ' ■' : : : ' :; ' :;::: '' ;;;: ' " ■ ■ =■ =: :: : . •' ":-T" ■!!!■■ : T- 

; : :. :: ; : , : ;;The fjuprescence;intensrt^^ DNA probe of. SgpJD^ 

. ; ;:ssDNA : was : 4;60d, while the fluorescence intensity WMs : '2,800 f 6r : trie spots of the' DNA probe of ; SEQ; [p No.; 2 
io : ; : ;cpntaining onamismatah^ pt Sgp : !Q : Np : ,;?. paying ^jrhi^rnat chi^cf: I?k£!$0^<;:: 

• : the ftubresc^ncelrite^ 2,l6d, ; Which was less than hainhat fbr-tK^ No fluores- 

cence was obseryedfpr DNA of. S EQ ;l D . Np. : 4 cp ntajri in g 6 m jsmatcheci bases . The above ^Vi?su!t Indicates tKat a : 
completely compiemdntery ssDNA was specifically detected on the DNA.array substrate.; ■ 

15 (Example 3) .:„..... :..;.:;; ' '1 j:/:.::..;":.;':.: " i t- " [. ,.::;. : i .:.::• .^.J:!^ 'Cl'-l 

: [0086] Concentration at DNA Prpbe .Solution and Bubble. Jet Ejection Properties : 

: Synthesis ot DNA Probe 

£o a ssDNA of SEQ ID.Np. 5 shown -below-was synthesized using an automatic. DNA syhthesizer; and:dissoived : 
in a : TE sbl.uV!on,(:10 mlvt Tris-HCI {pH : 8)/1 mM ED.TA aqueous sol ution) .to icpnc^n^rations of iabput 0.2:rng/rhl, 2 
• mg/ml, anp* 1 « 5 mg/ml to prepare DNA probe : solutions of 3 different concentrations (accurate concentrations were 
i calculated from ^sorbar^). ; i. ! : : \ ;;' 



so. 



: SEQ ; ID No. 5 
3 GCCTGATCAGGC i " 



(2) Ejection by BJ Printer. 

An aqueous solution dbntaining glycerin at 7.5 wt%, urea at 7.5 : wt%, thiodfglycol at 7.5 wt%,iand acetylene 
alcohol (Product name: Acetylenol EH; Kawaken Fine C h em tea! Co:, Ltd.) haying the aboya general formula (l)at 
.1 wt% was I prepared,! added td thd 0.2 rng/nil probe solution prepared in (1),. and | adjusted a final cdnceritratiori to 
:: b's '■■ - " about 6.02 mg/m| (3u,M). This solution was filled in an ihktankjof a bubble jet printer used in Example 1 and I the 
\ . ink tank Was : mounted on a bubble Jet head used in Example.") .; 

An laluminumplaie of A4 size was mounted on the printer and theliquid was spotted to an area of 3 X 5 square 
inch of the= ajuminurn plate; The conditioh df spotting was set. so as to perform. spotting in a density of 3^0 x 720 
■ y . dpi in "the" above area/ A commercial ink for BJ620 was first. printed oh the aluminum plate as a control.. This 
40 ".,,;. operation was performed on a totat of: .4 aluminum plates! : 

The nucleic acid probe spotted on the respective. aluminum plates;yvas recovered using the TE solution and. 
■•■ purified, bya gel filtration rirtethod- The;am6uhts of the recovered nucleic acid probe purified- yvere measured: by : 
. .. absorbance! The recovery of the nucleic acid probe theoretically obtained is as follows; That is; a volume of a 
. '. droplet ejected from the head of the printer usedMn this example was 24 picoliters. Then; since there! were; 4 = 
4S ; ; aluminum, plates on which thesolution was.spotted in an area of 3 x .5 square. inch at a density of 360 X 720 dpi, 
the following equation : was! obtained: " 



..; .. 24.(p.icp!iters). X (720 X.360) X (3 X 5) X 4 plate? = 373 ; jjj . 

Absorbance at 260 nnvof the probe nuclBic acid for this! volume and absorbance at.260.nm of; recovered; nucleic 
acid probe are shown in FIG. 3. 

(3) The operation identicalto that' described in (2) was performed on the probe solutions at concentrations of 2 
■ is;.: :! . i rti^ml and : 15 mg/ml. the final concentrations. of the nucleic; acid; probe of the respective ejection liquids were ; 30. 

U.M (0.2 mg/ml) and 225 u,.M (1.5 mg/ml). Absorbance of the probe nucleic acidj.recpyer.ed fjpm. the respective, 
-solutions arid absoirbarice 6f the probe nucleic acid in amounts thedretibally dbfaihed are shown in FIG. 3. : 
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ij ; .:(4) Result^":: :" ' .. .. ; .:„:■:.'■ : :. vih": : ' . .;• : ^ . ■ 

' : As shown in f\G.. 3, theamduhts of a nucleic acic* probe actually ejepted y/ere close to the values theoretically : 
- anticipated: 'RoiSMsjiri-yj^foh'/of a nucleicac^ jet method; no cjuantitative i loss of the:, 

nucleic acid, probe due to; burning andisticking of the nucleic acid probe, to the heater ;of th> babble jet : head Was. : 
Observed- No troubles 1 in the he : ad.:such as no ejection, Occurred- durfng. the step:of spotting on the aluminum plate i. . 
using liquids of various concentrations. A macroscopic comparison with the spots of thp ink for a Rubble jet printer 
: spotted dh trie aluminurri ^late as a cohtrbi dnd the spots:of the nucreid icid probe showed that the spotting ' ^tatus 
for the spots Wmed using the liquids at 

spots formeaVusing the liquid ate coricentratiori or 225u.M exhibited some disorders as. compared with the ink spot 

• : : - : ■ (Example \4), y ■»•;.. : I^il -= = : f : ! = " : ! : i =-=.--" = - 1 " " - _ :-== = "==- . .; - . '^r ■ - r '.\i];^l:L^} : y\.. r 

: [0087] [nfluence:or.Bubble : J^ 

• is :[:: ' (1) Synthesis of Nucleic AddiProbe 

' : Anucleicacid probe comprised of 10 meradenylipacids (abbreviated as "A* hereinafter) (synthetic substance). 
: oiigoA (40-60 mer; Phar'macia : C6.; Ltd .), and poly(d A)- (300-400 merjPharmacia Cp,, Ud.) wer^:respectively diluted: 
! with absolution to I prepare solutions of the. nucleic acid probes of different base lengths at a i final, concent ration. 
ofl/mc^mLThebasesequehb^ 
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SEQ UD NO. 6 *: 

5 'aaaaaaaaaaV : 



:(2):Ejecti6h;b1;DNAisoluti6niwitrv;B^ 



[0088]: An aqueous solution containing glycerin!at 7 
30 Acetyldnol EH; Kawaken Fine Chemical Co. • Ltd:) shown by the general formula (1) at l»wt%.was prepared and the: 
respecuvenucleicacid probe solutions prepared in.(1 ) ; were diluted with ihis aqueous solution to a final concentration; 
of 0.1.mg/ml.. : . . A. •. :...:: : :: ;\: :::::: : "' : : " : ": 

■ : - [0089] As in.Example 3, the respective nucleic acid probe solutions filled in a cartridge were iejectecjon an alurninum 
: ; : plate and the spotting status was^macrdscopicafiy observed. Asa result;, for the nucleic acid pr6bes : with base lengths 
35 of 10 mer arid 40^60 mer, probe arrays had independent spots arranged in order oh thealurninuni prate. . As. for the. 
nucleic acid probe of 300-400 mer, although a similar array was obtained fundamentally; adjacent spots connected: in 
some parts. This is considered to occur due to slightly inaccurate ejection direction of the bubble jet head caused by 
the chahgesjn physical properties attributable to.a.long base chafn of the nucleic acid probe. . 
[0090] The spots on the probe array' prepared using the respective nucleic : acid probe solutions were recovered as 
. 40 described in Example 3. A 1 00 p.1 aliquot of each recovered nucleic acid £rbbe solution was anafyzed by reverse phase; 
: HPLC; and : whether or not the nucleic; acid probes were : cleaved byejectioryn comparison. with the solutions before 
ejectiorUA 7-70% gradient of .acetonitrHe containing 1 M:triethylamine acetate was used asan eluent forthe Reverse! 
support HPLC. As"a result, no DMA fragment considered due to cleavage. was observed, .confirming that the nucleic 
acid probes were not denatured by ejection by the bubble jetmethod. The recovered nucleic acid probes were quantified 
as... as in Example 3;and the nucleic acid probes with.3 different base lengths were recovered almost at theoretical values 
=• as shown in FIG. 4. ■ ' '- ' 

(Exampte 5) : > ■ ,';;; : ; ; " '.'.[ "•: ;v" - :^ A. '/: ■* ■ v : -. 

so Investigation of Reaction Time " : : 

[0091] Probe arrays were prepared.as in Example 1 , except that the glass plate subjected to surface treatment oh 
• which thenUcibiaacid probes Were spotted were left in a hu 
; or 90 minutes^ onoyernight in .{4) -of Example. 1 .; The respective arrays. were :used for hy^ridi^atibn;. As a result, the 
55 L p : rob^:kr:fa : y : s : - : r'eacted for 90 minuted or overnight. exhibited fluorescehce; strength similar to that. shown by the probe;- 
array obtained in. Exam pie : 1..;!t. indicates -thai a binding reaction between the rnaleimido group on the surf ace :of the: 
: glass plate arid the thiol group of the terminus of the nucleic acid probe alrriost cbmpfeted in 30 minutes. The. probe 
array reacted, for 10 minutes; however, exhibited fluorescence about 70% of. that in Example 1. ,: ; ,; 
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... (Example 6) : 

[0092] 

i Probe Array! 



"5' 



: ; i (1 ) : A: glass: plate tor ; probe larray was prepared ;iri: line: same: mariner as: in (1): and (2) of; Example: ; = : 



.;:.::;/: ;; '1(2) Synthesis ^ : : : : 

: Protein nuclei Ltd.^wrth the basS^ui^ 

; jp: i : i: :j : ^ ♦ e i :3hdwHjb\dlovvi WeT^ pre'paiTecl^ :l jfhe: PNAsij : a:cVstei^ 

: : PNA (corresponding t6 ^'-terrhinal of bNA)^and7as.a tesu[t, : a thiolgroup was: introduced at the^N-terminus; Th£ : ; 
. PNA probe of SEQ ID No.8 ; js obtained by changing: one! base of the PN A probe of SEQ ID Nov 7; : ; 

;?s . :;;•:•• !;. ; : SEQ li> ' No J;; ; 7 : - ; [\ . ;.j . : - : ; :; ;:;::;;. j : ;;:;. 

1 : ^e^kitiH((^ 



20 



25 



: seq id no:; 8 

• : H Cys-I^H( CH 2 ) 2 -6- ( CH^)^0-CH 2 C^ 

::(3):PN A; Probe: ;Eject ion and: Binding to: SubstratejUsing^iPHnteh:: 



::::::; The; respective PNA probes ; were =dissdlv^d=iri: 1-00 pi of 0:1 - Wt% itrifluoroac.et jc;acid; to a final; concentration: of ; ; 
" 80 liM.-Then, an aqueous. solution containing:glycerin at^.S; wi% urea at : |7;5iwt%; thiodigtycbi at .7.5 wt%; and 
■30 : acetylene :alcohor(Pr6ductriame: Acetyieriol EH; kawakeri Fine Chemical Co tl Ltd.) -shown: by : the .above general. 
. formula (I) at 1: wt% was added to thatrifluoroacetic acid solutions of the PNAs to adjust a finai concentration of 
PMAprobeto8 |j.M:These liquids had surface tension in a range of 30 : 50dyn/cm and viscosrty in a range of 1-5 cps. 
. . These PNA probe .solutions, were spotted, in a manner, similar to that described in (3) of Example 2, on the 
i i : i: ::::::: : Jrespeictrve- are^s; of 4he i ; glass; plate: prepared I ; in; ( 1 ). : After; completion ;of spotting ; ; the; glass; plate iwas; ;left; ;standing ; ; 
; 35 i. ... . in a hum id chamber for 3, hours" to react the nialeimido group arid the thiol group, line amount of tjie.PN^ probe 
solution ejected by one ejection; operation, of the printer was i about 24 pi. ' \ . 

. (4) Blocking Reaction : 

After completion of the maleimido group and the thiol group, the glass plate was washed .with; an: 1 -M NaCy ; 
; ;4p : ; ; : : ; : r : ; : : : :5C> mM ; phosphate? buffer? sblUtion; ;(pH; ;7;Q)ito; finse' ;connpletely: iaway the; liqu id containing; PN A on; the: ;sutf ace of ; ; 

the glass plate. Then/ the glass plate was immersed in a 2°/o bovine.serum;albumin:aqUeous solution and left for 
. 3 hours to proceed a blocking reaction : 

(5) Hybridization Reaction . . 

45 A ssDNA having; a base sequence complementary to the PNA:of SEQ ID No.; 7 was synthesized using an 

: i- i : ^ : autornat ic? DNA? synthesizer - ;amd. : rhodamirie; .was: bound : to ;its; S^terrninus: tojobtain; ;a: labeled:SsDNA.;:ThfS:labeled; : 
- ssDNA:Was;dissolved:in : 1Q;mM phosphate: buffer solution (pH 7.0) to a final concentration of 5 nM (solution volume 
ijiilh;:::::::;"" 'of: 1 ; ;ml) ; ; ;inh© iPN A p rob© a nay? subject ed to the b ioc kin g: treatment In the laboye ; (4) ; was ; immersed :iri : tfo is [solution : ; 

at room temperature (25°C) for i2 hpurs to proceed a hybridization reaction. Then, the probe array Was wished 
so . .; with a 10 mM phosphate buffer solution (pH 7.0) to wash away the ssDNA which had not been hybridized with the 
:iiii-:i::i:i::i:iiii PNA probe J Then, air amount qf= fluorescence: of spots: of the ;p robe array was; quantified using the ; image analyzer ; ; 
: (Product name: ARGUS 50; Hamarhatsu Photonics Co., Ltd.). . 

;■■•-■;= '{6) Results ="=' : - " i. [ ' ]' • '■ ;;: : : :' ; i: v yy-~ ■ ; ;y 

. 55 . . .The fluorescence' intensity of each s^ : 
ssDNA^was 2.400, whereas it was 1 ,100, about half, for the PNA probe of SEQ ID Np. 8 having one mismatched 
base. From this, the 'completely complementary ssDNA was specifically detected on the PNA array. 
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jqc^^jWte^ 
inr)jcroscop^|(N 

: : (a) Each sppiwa9 : ajmc^ 

(b) There were distinct spaces of about 50fin% betweerv adjacent spots ko that each spot was. ciearly independent- : 
:(c) Thecpiumris;^ 

[0094] \ These facts are very effective; inja^ ; 
I [0095] jiiHirt a : ddit"[dh : y sihce : it :is tibt ;he6^s : s : ^ryifd r 'k ;4 : 6{Utidh; used at the: r^brtdization: reaction; arid subsequent removal : : 
i : of ■ ;uhreabteci ; ssbi^ to iebmairc Isbti ium ; chloride ,; ;it: is; ;npt : required ; to: pay; :attentioh I bh: deposition: ;pf: spdiurri: ;chlbric)e : ; \ 
; during observation i ibf ifl ubrescehbe; ; As ai resu ft Idatectioh: ;of: hybrids: on; a iprobe array cbuid; be; detected mora : easily; : : 
^Iniadditioh, it is not necessary to ;seai tightiy during.^ is;;easierj: 
; [669q i ;;A;r^asonj^ 

: -cibt^l hed; in j K^rtlp It ; !l*a3; Wbt ts^i^ clairif iedE.' : HbWavei^- :thie ; present: i ny^r*tprs |pbtaine(di f irifdipg ;thisit; PN ^! ^f^^4; ? i 

|:s : ii§htiyiih^ 

;ihb;diffete^ surface tension of; the: rbspecjiyejnk^ 

.j;;;(£xampib 7)|;^ • '^M'^W:. : M U ; ; H ; U H ^ ! : U : ^i- : -:" : :;-:;--:^-;-'-' -i:;^;:' :± ..'•'.•±--:-:A ^■'■^'{■\^-^ 

:: : !::Grqups:jntr6duced^ 
i::j!::^h; ; ( : i) : A : glas^ 

:::;;;;:;;;: : 2\n\?/o isodfurii; hy droxidb aqueous sol utroh ahdtp VV- bzbh izjatibri f 5r iu rfac e cleaning ; : A 50: wt%; methanol &cjye£;ys; ; ; 

:::;■:;::;; !wh tch contain si a sifehe bon^pound having an; eibdXy ;grbup; ^iyeidoxy pfb# V itrlii^ethbxysilMn^)*: vVas sti rred at : room ; ; 
i 1 i ; I H : : = ^emfSeratofW :f ; 3 : hbu rs: ^sol as : f br : the: tri etrioxy :g jnoiijas ;of :thje iatKy/ig isilape : cjt^^urjtel j to I |>e : hyd rolyzecij ;]Th ItH^j I : 



\4Q ■ 



BO- 



SS: ,;■ 



soluttdhiWas; applied ^ 
; dried; to; iritr^uce epoxy 'groups: ta the: surface: of the; su 

;(2j Theti&E^^ 

; Co^; Ltd j); feontairiin^carboh! black; iti&s; ipp.lied; to; tfoei abbvie; substrata ; with :a spin; coater to; yield; a : film ;thiekness ; ; 
;;ofi 5^m;att6r;settirigi; and the substrate;; wash 

of; 1 cm = X 4 cm of ; the; substrate \^as ;subjected; to ; proximity exposure: using; ;a; mask which; iwas patterned ;sp that : 
the : distance ;^ 

; square !6f; TOO |im ;Xi TOO ijirVi ■ ^ahd; the; substrate ; was developed in an inorganic; alkaline ;developiri g ;sbl ution; using ; ; 
: a; spin ;deveiopirig -instrument, then; washed :with ;dist illed; water toxomptetejyi ;rbmpyie the developing solution;; ;The ; ; 
; substrate wa£ 

: resist to be; fully set;; thus,; a;substrate haying 2500 .wells arranged in a : pres;cNbed;arrange|rn]ent whtere the ;adja;cent ; j 
: we : ils ; are isolated; from I ba'cih; other by ;bjack; matrix ;was obtained; ; H ere; the: calculated jyqlurne ;ot each well; was ; 50 ; : 

picbtiters (pi); :; : V- : : ■ v •':; : :;;:;: : :; : ;:.; \^ A AA'AyAh \-"."r T:! ::: ;=y:L!i :: :: : "!Ti!'':r. - ''!i; : :!i : !: ^ . : ■'•'•'•'• : \ [ : : :- 

: ; ; : ^ ; th | pciirSt^ 1 h e ; blac:k ! rn^tr ix : surfstce; was: nard ; ta get ; wet ; since : its contact : euigie to vyater; was ; 93^ ; an d; th e ; ; 
bottom surfaceiof the wells was easy to; get wet since its contact ;ahgte:to;w^ 

{3j A .ib yjyi Bhodamine ;: B aqueous^ tairik : f of - iaj ; b.ub.bl0j "iet 'printer . (P rocludt ;hame: : ; 

^C620; ;f rorh; Canon Inc ^ ahd the ihktahk was fitted tot^ 

; ; T ; dese'ribe'd; a : bbv;ei ; ; An'd; th^ ^splid :suppp : rts; pirepare'd ] \n :tha"abbye ideS03pt|on ; (T); :anjdi &). :W^.f e! set: ;irj i the; pNnter;; 

arid ;the !Weljs ; iof ; each; solid ;support; were su 

siippjy:bf;RhodamihelB p 
;uJT!;;nTheri;a ;Tp:)iM 

b iibbi b jet h ead bf = th b ; abbve printbrj and th e solution; iwas; Supplied; to; t hos e ; wells ;other jthari ; an d adjacent to itha ; ; 
; we Ns: already supplied ;with;Rhpdamine^ 

; are iWate^sblublb; they are; easy; to deliver ;f rom an; ink jet ;head : : and that; dbser^atioh; of ; their iluqrescehce ailows ; ; 
: to check the ;cpndi^ 

;;(4);A:G;bxcjtatiph;fi 
mibr;o^bopb;(frbr^;Nte 
ifrbm:their;flupres^ 
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: i ; i : : e : i ; M ; : H h ^ j l^^ ^ri i ^^11^ ^ Wit liiou t ^ f Orrn iri g ;a tf top ^ I n a dd jt ion ; ^ ntqi n uqra sc e ric i tih ^ | h brr 'a e pi g rhen t vvsis ! blb^ ^ i!y b d J n e oy o I ; 
: \. well^tha)^ ^:;:M;;;; ; ; 

■ : ';:'V::;(gxampJe^ i=:;.- : 'i; : • ■.:■::■:=.' :": ; 

[0098] Preparation of Probe Array Using the Substrate -of £xample 7 and Detection of Target Nucleic Acid therewith 
•(1) A substrate withya 
; (2j : As^; D isj A : fsfobes^ 

hydroxyigroup was linked with an arriino; group via a' phc^phate grbup ano^ a heicarriethylene (S^Q.ip ; No ; 9), a- 
probe ^differing frorri the oligomer of SEQ lb No^ 9 in a single : nucleotide (§EQ ip Na 10); arid ;a^ prpbe differing] 
frorn th^oligorner.of SEQ ID No. 9 in two nucleotides (SEQ IDNo. \n). pi of these are HPLC grajde, frprhjr^ippoh ; 
RbUr Miils;Co^Lta\). The base sequence of the oligomer of SEQ ID No; 9 was complementary to that of a part of jj 
ihe multiple cloning site of Mt3mp18-ss DNA which ;iVa ssbNA.ithe base sequence: and the linkage structure of 
trie. pSJ A probes of SEQ ID. Nos. 9-11 : are; shown belowj ; ; 

;; ' seq -rp no. 9 ■ : -- : ==-"- = -=:=_;=-- : : l= = ::=;-!:;.=--::="l:^ "-r--= ■ i"-.- 1 - — ^ = : -'=" :: -'\ 

[ v NH 2 - ( CH 2 ) 6T Q-P0 2 -0-q^^ .:. 



2s' ; seq ip no> 10 

- ; : : s nh 2 -(CH 2 ) : c -0-P0 2 -0-TGTAAj^^ 



30 ■ 



35 



45 



SEQ ID No- 11 
5 *NH Z - ( CH 2 ) 6 -0-P0 2 -O^TGTATAACCACGCCCAGT 3 



: : i(3) Sirigie^strahded^ DN As were • synthesized ; each; of; which; ;was; fully; complementary ;to each; of ; the; DNA ;p robes \ \ 
...of: SEQ ID NosJ 9 - 11 .:fh;en each DNA probe and eachssDNA were dissolved separately in a TE solution (pH 8); 
^Wri o'se : ■ NaCj jconcehtration; was ; 50 ; ;mM; to; yield; ;a; final ;concehtratiora lot ; 1 00u.M;; ;thus, ; DNA prove solutions ; arid ; 
. complement^ were prepared. 1 10d)ai or eachDNiAprope solution was added tp and ;mbced>ith; 

^ib0^il : ;6f the '- corresponding complementary: ss ; DNA ; solution,; ; and ; each: ;mlxtu re i was; heated ■ to : 90 ? C;; arid ; their : 
Scooted to 25?;Over;2 hours tojcause the DNA probe and the ss DNA to hybridize. .Each of the solutions; con teiriing] 
: ; & hybrid ^bf e^eh bf the ; DN A probes of SEQ I 0- Hpsi 19: >l;i 1 1 was;added;to -the aqueous; solution :containiri g ;7; 5 : : Wt% j \ 
; of glycerol 7/5 : wt7o of urea r 7.5 wt% of thradiglycol and 1. wt%. of acetylene alcohol represented by the general; 
^f6rrriuia;(1;);Bboy cqn-.j 
cehtratiop to 8 pM the surface tension of each solution containing a ; hybrid of each DNA probe lies in : the. range; 
: of 30 tO:5fr 

! Then :mree ; ink tanks for a bubble jet printer (Pr^ 
each : ink tank was ; filled; with each of ;the above th ree; different hybrid; sol utions; and fitted to the headof ;the ;bubt?le ; 
jet printer Xised in Example 1 , The giass substrate with a black matrix (BM):prepared; in the above [description 
so ' arid (2) was also set in the printer, and the>o!ution containing the hybrid of the DNA probe of ?EQ;ID. No, 9 was; 

first supplied to the first column of the wells (131 in Fig. 6). Then the solution containing the hybrid of trie DNA; 
probe of SEQ ID No ; 10 was supplied tothe second column of the wells (133 in Fig. 6). which were adjacent \q\ 
• those of: the first cblumn, and further the solution. containing the hybrid of the DNA probe of SEQ;|D No/;li =was: 
: : supp!ied tbthe; third;cpiumn;of1^^ 
h i = i h i : n h i ^jeotf^n^ i^if ^yfc'ii' Hiy brici^ irolut iori^-woro ^eCrppliecJ- to- eiichr r well: rlo; [brin^: th©: :f jnal ianhowntE of: the: isol.uticm: jpon wefj = to = : 
' abbuV 100 pl.i This amount was-. about 2 tjrries : as. large as theiyolume of :each well; however, the roicrpspopicj 
i:iii;;ii:i;ii:i:i: bb^rVat ibh 6\- the" wells ; revealed ^that^ although' -the hybrid solution ; sup plied; rose; above :th e :su rf ace :mor e. than ;the \ 
■ ; : ; open ihg ot th e; we lis; It: remained ; in: the; wells :du e :to; the; hydrophobic matrix,; arid crbssTCOntanriihatibn b ^twe. en. .(he. : = 
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: ; wej|S:.was hot obse^ed; 

H : ; i H rrfte n ; trt 6 is b st rat ei = was i p lae erf in ! ia 1 1 Ke rmbHvy g rps t at ; whos e; t e mperatti re : and ; H u mi d | we r e i 25?: i d : :1 i<?p^>^ I 
respectively; : to ; react -amino groups ; of ■ tfoej probes iwith; epbxy ; ^rbups; ;of; the; iWellsn ;Sfnce; the arin iiho igraups = in; the ; ; 

p;;;:p ; base^;oJpth;ep^ 

}\l groups of the weiis." " ... ... ;:;:;• ]' ::;:'= : V:'! : [■ \ V' il-^ :;: : : '' "l ''^ : :V" : 1:!=- :;: -":^ : ! : ::l!i!: 

;;;;iiii;;{4jlThj9h : ^ 

: : pfrpm the P probes. Hnkedjtp the .substrate; and waslvtherniayra^ treated ; |A/ith : a 1 %; 

I:;;;;: jetharib'temifi ei aqueous j solution j at :roorrr ;temperatu re ;f or; ;i; ihtaii r! to; open ; the; rings ;of trie ; uhreacted : epoxy g roups ; ; 
: :;!;bf each well; Thei substrate was then washed with pure waterand dried-. 
: b : The; operation; M 

\ : p iprsj A probes; in: the:wel Isjtb givehydrpxyl groups;- arid the reactediethanbtamine also hasahydrbxyligrpup; tfrej^fpriej ; ; 

the ; hydro jfihiJicity of the bottom; surf aceiof the; wells ;ls increased;; which ;is;ai^ant£ge6us when aisplutiorc containing i ; 
. ; target "ssDNAs is supplied to the wejisi 

' ' (5):Single-,stranded;DN;As fully complementary tb the DNA probe bf.sfea pIDJvlo, 9 ; were; dissolved in TE solution 
;;:;;;! i(pH whose i NaGI : c6n : Gehtration : was ; 50 ; mM; to ;y i e Id ; a final; .concentration ; of ; 1 0 ;u.M, : ; and; after ; the j p robe i array of ; • 
::■•;;;;; the' wells obtained in ;the; above (description; (4)jtb which: epoxy grbupsjwere introduced was immersed in toe solutibnt; \ ; 
; : ; ; ; ; : : the tempe ratu re of -the rriixture was; dec reased;f rorh 80!*: C to: 2S* G over two ;hpu rs; lo;cause : a hybrid izat ion; reaction. : j 
: After that» trie substrate ! was washed at 20° c.for 20 minutes with TE buffer sol utjon (pH 8) whose NaCi;cohcenti-atiori ; 
yvas : 10 : mMy ; and : the; wish ing ; solution remained on the ;surfaee lot ithe ;substrat & was; removed ; with a spin: drier,: : ; : : 

: (S) : 2-methyi : 4,6 : bjs(^ iodide (hereinafter referred to as p2), which does not 

.': ft uoresce : until it is" intercalated into a : double-stranded nucleic acid, was; dissolved in; a TE;sblutiori (pH abjijkrtiosei ; 

NaCl concentration ;was: 50:mM: to yield a; final concentration; of ; 1 \Q uM;:And this : solution was filled; into the: irit^c tan^ ; = 
; : ; of the above ink Jet printer and the tank Was fitted to the.h^ad.ofthe above ink jet printer ilhesu^ 
: ; to; hy br id ization; in ; the ; above ; desc rrption : (5 j; was ; also; set ; in the ;abpve: ;pririie r ; arid each ; we 1 1: of ; the: s u bstrQt b;yv^S:; 



:: ■ :=: : : u p0tt^1=t^A/rtH^ tO0"plbf ; P 2 s oTOtToh^ After Ihat^ thesubstr^ 

:"::.::-:::^:;;!;;;h um idity • was ; 1 00% ; f or; 5 ; mi n utes: to; avoid ; getting : ctri ed i • ; while': its ;f j uorescence; iwas; observed : and iquantitat jy ety : 
30 . . ^ determined using an inverted microscope (Product name::IMT2, from Qiyrnpus . Optical Co;, Ltd.,. magnification:. X : 
^;;;:;;;;;;;;;;h;; ; : 1 00; ;using;a; filter cube for a fluorescence microscope: (ah; excitation filter of :455nm jtp 595: nrh: (passing), -a; clibhrbip ; ; 
. ; : mirror bf 620 nm, a barter filter for fluorescence 6f 610 nrtt to 725 am (passing) with an ICCD camera (Prbduct 
P name: C240Q-87, from Hamamatsu Photonics Co., Ltd> and ah image processor (Product name:; ARGUS 50; f ropn 
Hamarhatsu Photon ics Co. I Ltd) connected td it. Trie observation area was set at 25ujti >< 25u.m and the integ ration 
35 x 64, and the amplification level of ARGUS 50 was set appropriately ; - : 

[p099] As a result,. fluorescent intensity of 1200 to : 1.500 which was almost the Same as that of the background wis 
: observed- ifrjorn-the wells to which the DNA probe of SEQ ID No. 1f Was bonded, while fluorescent intensitypol 9800 to 
T0300 was observed from the wells hayjng^the DNA probe of SEQ ID No. 9 and fluorescent intensity Of 3500 to 3900 
\\40Y. iiijiiWkW observed ^frorri : the; wells having the ; DNA prdbe of SEQ; I D; No; ; 1 6 ■ Measurement of ; fluorescent; intensify was; made : ; 
again after each solid support Was washed at 35°C for :: 1 0 minutes with a TE buffer solution, and trie fluorescent intensity 
. . 1r6m thbpweils tdntainihg the DNA -^robe of SEQ ID Nd: 10 decreased to the background level. 

[0100] These results show that the use of the probe array according; to the present invention allows to achjeve a 
: : ; h ; : hybridization reaction 

45 plementary to the bNA probe of SEQ ID No; 9. :. 

'• ■ (Example' 9) ' p / 

: [OSbl]"^ ^eieb'tiveSuppiy dfReactants to Each Well of the Probe Array of Example 8 arid Reaction Thereof 

50 ■■■■■ ■ .;;•■ - \:. ■ II- P - . J •.•■•.!.'* . =' " : " .- : ; •;;;:; 

(1) : A substrate hblding irSrirtiobiMzed DNA probes of SEQ ID Nos. 9-1T was prepared ih the. sarhe rhanner as in : 
Examples.. . ..■['•;!■ ;' 

■ • (2) ^ Three types; of ;ssDN As; were: :synthesized:;eaeh of: which; :was; completely epmp 
: .. .: probes of SEQ I D. :Nos j 9^11. Each ssDNApWas dissolved in a TE buffer solution .(pH 8) containing 50; mM.NdCI, :: 
to affinal concentration "of 100 pM. Three inktanks for a bubble ; jet printer. (Product namp:. BJC^20/f.rbm Canon 
: ; : =l he- ) \ were i prepared,; and; ;thrdb ;tan ksj : Were; filled ;\«ith: the; above: issDN Absolutions ; respective ly and: fitted: ; to ; ; the \ \ 
; bubble jet printer headiused in Example i. The substrate prepared in the above description 1 (1);was =als6 set oh : : 
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; ; :the ■ prthter; i arid ;tb : each i weft wh e re: one of the; DIM A; probes; of; SEQ;ID; Nbs ; j 9*1 1 ; was; im mob i lized; ; [1100. iplAwell jof ;< 
i ! i -the solution: contain in g th & corresponding: cpmptementary ; ssDNA was s upplied i iFromi th a m jcroscople ipbse rvatign ; ; 
i ; of; the well; conditions ; aiti this! jboiri t ■ [neither; solution; oozing; nor icross^contarninatjori; was; observed; ; snowing; that ; ; 
: pi u ral reaction sbiut ions can be supp lied separat ely to the welts ot th e probe array.. „ . - ; : . ; . : ; 



; = H e H n ^ : = = : r h ^ j 1(3) j iAf ter iSyb^idizat ior^ ir&act iopE was: carriect :out = Irv ie3 r oH e Well !iri: :tK<a jsacnei irrijannerE as = i« iExampI^ iS^ » P2 isolation- 1; 
; ; ; - was; supplied; to; each; ;welh in; the same; manner ;as; in ; Example ;8i to; detect ithef ormed; hybrid; by ;the idbseryatiori \pi\i 
. V : flupfescenc e ; . As a i resu !t,; f lugr esc erit intens Ky of = 9So6 : ; 1 .0300; was pbse rvect jn . each Well; : It Was corif i rmed from : 
^ ; i ; ; ; i :::;;:;;:; this Tesu it; that reactant; can ; be s u pplied [separately to: each well; of ;the ; probe; array,; th e ;reactant; can; react ; wjth the ; ; 
10 : . . probe inieach .well.iand ihatithe. resultant prckiud 
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(Example 10). . : . . ... :•:;'•; ■ i::i'; : .:i : :".i. .!.::;! i. .i ; !:.-. =:;* ; 

; [01 02] ii i i Treatment for Providing Hydrophilieity to the Bottom: Surface: of the ; Substrate Wells ;of Example: 7; ; = 
; ; : i(1 :) : A: glass; substrate with a: black matrixi pattern Was: prepared in = the: same manner as: irt ;Exarnple: 7; : : ; 



ii(i2)iThe:surfaceibf the: substrate on which: a black matrix was formed was subjectedto .UV;Q2!onjzation;:At this point, : 
; the ;contaet ; angle; of; the: ;s u rf ace ;ot the ib lac k ; matrix I to ; water iwasi 9$ 9 . j ; wh ich; means; that i the; s u rfacei of; the; b lac k ; ; 
: matrix wasWater-repellahti and the contact an^leofthebottomsurface of the wellsto water was22**i;which means 
; that ; the; bottom ;su rlaee ; of the ; wel Is ; was ; hydrophil ic; compared With ;the ; untreated; bottom is urf ace i of itbe ; Wei Is i of ; ; 
i the : ;substrate; prepared in; Exam pie 7.i This irhayi beiattributedio the effect- of U V ozoriization descri bed above,: ; ; ; 



;; ; : (3j;Th en; Rhodamine: B: and amino^RTG aqueous; so^^ 
; \$s ;;;;;;;:;;::;;; in k: j et printer,; ;and ;th:e icpndit ion s; i n th e.wells; we re; observed; ; ITh e observation; showed; that each aqu ebus sol utibn i ; 
::::ij:i;::»:::»:ii spread ■ unit brrri fy\ not forming a .drop ; with in= the; wot is ; i When a ; solid i support; having; wells ion iits; surfac e; Is used; as ; ; 
i ;;;;;;;;;;;;;;;;;;; a; solid; support; of ; a; probe ; array- ; it; is ; not ;ne;cessary; to; hold ;the ; solution ; ejected; from; an; ink; jet; printe r. at a; very ; ; 
?^ i i i : : : : : d'efuiUe pos itlol^ oTT the su rfa^e^orthe s u pport • and r f u I ly spreading'of ; the ejected so! ution over th e bottom isurf ace ; 
;;;;;;;;;;;;;;;;;;;;; of ; the; well ;is preferable for ;th e isu bs equ ent ;detectiqn; of the ;reactipn ; between ; a probe arid a target ;s ubstanc e.i the ; \ 
■. {do-. : : : : : ! j treatment fori makingtheibottbm ^surface of : the; well; hydrophilic; which was:describ : ecf in this; example^ is: a preferred ; ; 
;;;;;;:;;;;;;;;;;;; : ; embodiment; of ;th;e present; invention:; furthermore; ;there : was found; only; expected pigment iini each; iwelliishowihg ; ; 
. ; thatr with this ink jet process^ each aqueous pigment solu to each ; weli without causing any ; ; 

cross-contamination. 



.35.. ■. (Example 11) ■ . 

;;;;;;;;;;;;;;[01;0.3]:; ; Processjf or Prepanng Probe Array Using Solid . Sup^ 

tioh Introduced by Supplying Solution by Ink Jet Method in Each Welt in Black Matrix and Its Use 



: 40 (1 ) a substrate with a bfack matrix was prepared in the same manner as in Example 7. 

;i ; ;; ; ; ;;;;; ;;;;(2);A;silane;coupling agent (Product name;; KBM603,; from 

:::-;: = compound to iwhich i an amino; group: is ^bonded: (N-p^(amTnoethyi)tV-aminopropyltri was dissolved ; 

;;;;;;;;;;;;;;;;;; : ih ; a ;1 6; wt%; methanol aqueous; solution ;to the: cohcentriatiQn;ofi ;1; ; wt%i ; and stirred; at; room temperature for ;3; hours ; ; 
-45::::::: ::::::: to hydrolyze [ methoxy groups : of the: above; sifane i compound; : Then this solut ion was filled ; into: an= in k; tank lot a ; 

; ; ; ; : bubble jet; printer (Product ;name: ;B JC620; ; from ; Canon ;lnc.;) ;; and the tank: was :fitted;to the head of; the; bubble; jet ; ; 
:;=;i" : ;i;;;:;:;;H:fprinte'f:used in: Example; i;.;lTie substrate prepared: in th 

:;;;;=:; : ;;;; i ;;; i ;; r the isolation ibf ;the ; si lane; icbuplirig a'gehtv ; which ; contained ;a ;si|ane; compound; .whose ;rnethoxy: groups: ;had : been ; ; 
?:::;:: -already hydrolyzed; iwasi supplied: fo 

;;«(?;;:;;;;;;:;:;;; standing ;in ;a ! therm6hygr6stat;whose; temperature;and; humidity ;were;25?iC. "arid ;1;0Q%- ; respectively ;fpr;3Q min utes,; ; : 
■ ; t h e substrate; was; washed i w ith ; d ist illed; wate r, ; sp in-dri b"d; and; baked ; at j 1 0OfrC ; for; 30; mi hutes; to; introd uce ; amino ; : 
grbups ; to the bottom surface i of ihe wells. : 



;i;:;;;;;;;:;;:;;;;:;(3);Thehsucbitmidylr:4^ 

::55::^ : ::::::;:: : tO yjeld;a;final 

; ; i i iin the ;sam;e;manner;as; theiabpye description (2) jiafter; that,; th e; substrate wasiallbwed: to stand in a thermohygrbstat i ; 
; ; ; ; Whose; temperature and humidity were; 30 - C and ; 1 00% ; respectively for 2; hours;; ;The ;substrate ;was; then ; washed ; ; 
;; ; ;::;;:;:;;;;;:;;;;with;distillediwaten maleimido ; groups; were introduced to: the bottom surf ace :qt the wells.:. -::: 
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{4) I As DNA probes; ■ thr^ei oligonucleotides were : prepared, ; that ; is>; ;a ; 1 Srrier; ofrgon ucteotide; whose; 5! • terminus 
;hydrbx^i ; g^ 

differing from the! oligomer of:;SEQ;iD.;Nol:|i ^.:iH|si;sWigie; nUcreotid^ {siciiiib N6. 13), and a probe differing from 
ihepHgor^erof SEQilD; No: f2 iniwp nucleotides (SEQ; ID Mo. 1.4) (all of these are:HPi-Q grade, :frpm Nipp^ 

Miiis^dji iltdi)^he 



: SEQ::ip;i:Np^;>i3^ 

. SEQ.; : lb:: ; Nb : .-!i -14:;!!;;!;: .::! 

5 ' HS - ( CH 2 ) 6 -0 PQ 2 - o ;-i TGT A^w^c^AC^qqA^ ' 



(5) ; Each !6f ihi idB&v? iON Aifft6bi£s1 of ^SEQ; ID! tfosl: =12 & 14^ w dVS dissolved; in i a :i Q imM :phosp ; hate. : buff ei; isolution; ; ; 
tp; yiejda!fina!;cd^^ probe solution was^uppi^ 



35 . 



"4Q-: 



45 . 
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ipr^parecj i iff ! th'el j^bb : v^ : ide : s^rlptidn ; (3f j ift j the: Isahnjdi ifln^ner; iaS; iirii jExampj© :Bi described: iaeoyle.; ; An; ; microscopic. = i 
•^s;eryatiph f ofieac^ 

:df ; the: ;We : |j] i but remained! in the jWellsi diiei to! the! hydr^dphobic !rri alrj*,; ;and ;<; rpss^bhtam ination ; iieiWiehjw^ljs: ! Was ! ! 

n^pbs^rv!ed;!i^ 

30°C!ahd 
!each;DNA;p^ 

:!(6jisingl^ 

Then the : ssDN As We re separately dissolved; in; a TE solution Whose! NaCI concentration: was 50; mM! to !y ie Id a final ! 
cohpentratidri! pi; 1 0 : jliM . The : su bstrate (in i ked ; with the DN A probe; obtained! in Ithe. £bpye; description : (5); ! was irrt- ■ 
hi ersed iri this sdl utionj and its temperature was dec teased f rom 80? G itd 25° G pvisr 2 hours to cause a hyb rid ization.; 
: . Then! !the! 'substrate was' Washed' !at;£6°C! for 20 minutes using a TE solution teH ; Bj^ 

! :!! 

! : (7);A; reagent YOYO-1 . which ^ 

.•• NaCI concentration was 50 mM tp! yield; a final concentration; of 1 0 jilvi (pH 8). 1 00 pi of this solution; was supplied 
! ! : td- dadh : welt which had been !sdbjebted ; to; the: treatment ;in : the; above! description ! (6); ; in! the same! manner! ; as :the ! ! 
V ;aoove : description (2); using an; ink jet printer, and fluorescence [' was observed ah : d ; quahtitatiyeiy determined in the 
;!^;! sameim^nri^ 

: trie same as in Example 8.; ; . -■-!!:;:! : ;!!:! : ! :: - [-'-''.V-l !^!:^. : ": 

[0104] !; As!^ 
observed ;in;the!;welis^ 

pbservdd iri!!lnd of :SEQ ID No;!;12 and: nuoresdeht int ens jty | of !31 00! ! to ! 3300 ! was : 

observed in the wells cpn^ 

!!rninutes : !WM^ 

; descent intensity from the; wejis;cpntain 
[0105]! ; ^pie^)e!!re 
! hybridi2au : 6n!rWactipn 

\ p \ enhentary itd the ;D N A ; prpb!e;of ;SEQ;iD; Nd=;Q^; :; 
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;;;^ : : \:h (|i j A ^ub^trate was prepared tbiWhfcfrtha^ Ifiikbd in the same manner sis i 

H--- " • tri Hxampla.1."l.;;|!=;: : -::- jj .^jj::=;:;|;|j : i: ;;."j; : =r;tlHiE : "! i :; r"-=-:-"== " ••" . y • :::'-^:\\:±'i:rh\:'r 

(2) Three ssDN As complementary tothe DN A probes : of S EQ : I D Nips- \ £ 14 we re synthe sized, .Th^n. each P.NA:; 
: " probe ;wasdisso(ved inr^ 
10. " bYik)ja!v^ \ 
BJC620, from Canon. inc.) .wereprepared,^ t. nr . ee . ssDN A solutions:; 

respectively and fitted to the h ^ The s.ubsjre^^ 

. descrijitidh on the printer, ahd to each;well in whicn.one t bf ssDNA; probes of; SEQ ID N ' 
:;;was fixed,' 100 pl/well pta solution containing correspbnding;cpmplemehtary ssDNA was supplie.d.. prom. a. micro- : : 
is scopic pbserv4tion 6f the.WelVcondtions at ; this : point; neither solution oozing nor crpss-copt^rni nation was. 6b-. : 

^ : servec), -showing that it im possible to supply : the solution of:the substances toi beYeacted separately to each well 
= '; of the probe array. ...... . . ; : .; : ; : :: i;;;; : ; : • ":L: : :• " ' :: : .- : ' -'.^V:!;:! J : 

: : : (3) After hybridization reaction. was carried: put" in! each weli iri/tha same manner as : in Example, 11, a YOYCM \ 
20 solution was supplied to each; well : in the same, manner as in Example 11 to detect hybrid; formation by observing ; 

" iisliuorescenceJ As : S result, fluorescent intensity of 7500 - 8000 was; observed in eachiweltJ It was cohnrmed from 
: this result that reactant could be supplied separately to. each well of the solid support probe, array and be. reacted ; 
with tri i probe - "fan leach well, and that the resultant product of the reacti^ 

2$ .{Example 13) " i : I. " : ' '. 



: : : ; ; e - ; m ; ; ; ?tbl^b7] ^ E ^ ^Pr<x:;e3si f or t R repar in g ~a :FKrobe 1 Ari^ay ; U s jng ;al Safest ratei Rrovicitgcj : tl>; jWet Is [Hay |n,g ; Eppyy :Q foup& Int rodyceci : ; 
: H by Immersing Substrate After BM Formation in a Solution for Epoxy .Group Introduction 

30/. (V) A subslrate provided with & black matrix Was prepared in accordance. with Lthe! description (2) of : Example 7: 

' (2).ln : the same" manner as Jn;.(1) of; Example 7, an 1 wt%aqueous solution of a=silane coupling agent (Product 
. i name: KBM403, from Sh.in-Etsu Chemical Co.,; Ltd,), which contains a silane" compound having an ©poxy group 
(Y-glycidoxy propyl :trfrriethoxyiifah&). was stored at rborh temperature for 1 hour to hydroiyze methbxy groups 61 
35 the silane compound molecule. Then the sol id support prepare.d.trvthe above description {X} was immersed. inj.h.is 

' solution at room temperature for 30 minutes and washed with distil led; water, and alter.the r ; emairiing water was 
;r removed;bynitrogen : gas ftow/it was baked at .1 20° C for 5 minute^ to introduce; epox^ 

of the wells. : At this point, ;the:black: matrix surface 'was water-repelLant since its contact angle to water was.95 a , 
and the bottoni of the wells was hydrophilic since its contact angle to water" was 33\ thus,. introduction of epdxy 
40;.; groups to the bottom. surf ace of. the wells is also made possible by treating the BM4ormed solid: support with: a : 
silane coupling agent. .. .. 

; ; . .. (3) In accordance with the procedures; described. in- (3) and (4) of Example 8,. the DNA probes of SEQ IQ.Nosv.9 - 
10 werd bonded to the bottom surface of the wells. 



45 



. . (4) Single-stranded DNA complementary to the DN A probe of SEQJD No. : 9. was .synthesized oh an automatic 
: '= DNA syhthesizer, tetramethylrhbdamine was bonded via a' hexariolamine linker at its 5* terminus thereof to obtain 
a labeled ssDNA! The^th| labeledssDNA was dissolved in a TE buffer solution (pH.8);yyhose; NaCI concentration 
; was 50 m(vi to yield a final concentration of . 2- uM. Subsequently.. the DtviA probe-bonding substrate prepared in 
so " " the above procedure (3) Was immersed into this soiution, ; and the temperature of the solution, wa^ decreased from 
.. :! eb^C to 25 B C over 2 hours to c^use a hybridization reaction, After' that, the probe array was washed at 29°C for 
20 minutes using 10 raM NaCI/TE buffer. solution (pH 8) to wash away free labeled sspr^A. 
• : . Then the fl udr escent iriten sity in : each well was cjuant itat ively det e rmin ed in th e sarh e mahn e r as in Examp le 8. 

: 55 : ' : (5) Results - " : - ' ' I" " : : ' : " -» : : '' ''''' ' "' . / •= 

-i!: The ; fluoresceht intensity of 8500 - 9400 was observed in the:wells:containihg DNA prbbe : pf : SEQ ID No.. 9 
• which was a perfect match. of the labeled.ssDNAs, And.the fludrescbnt intensity of 2800 - 3400 was obseryed ; in 
. the wells containing the DNA probe 1 6f SEQ ID No-itO", whiie the fluorescenj intensity of as lovy as 1200 - 1^00 w^s : 
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observed in the wells linked with the. DNA probes of SEQ-j^ P r 9&6 \4* was jwashbdiat; 

h h H i h n h H H H ^3Sf? ]E?| ton |l^p| rp io Wt : es^ u r s;iri j jf Q [m lyi iKlaO tth^" :t>|L^f!«r ^olLit iort [<p IHi S>ii trt« ^luorespsri ti iritt erxslt v ^ol>s erwect at i t Hei wet'l'lsi = = 
h i : = : Et= = i = h h M ir^^HtsiiriTrtQ' :[1>N>^ = prc^b^' d>f = =10= INJoi hi:0= Yowereci: : t» tl75ai ^ leviel = ^ it^Oi bapKQro.Mnci^ : fflilM^ | it ite : i^V|cl©rit: t^ia^ itli.ei e ^ 
;;i;;;;;;;;;;:;;;;;;;;u3ff:ot;a jproba array : according ■ to ; the ; present ; invention! makes: p qssib i a; specific : detection j bt itarget ; hy brid: sub:-: j 
iyS / ... i stances;.: , : j;, : :i:...:'; :./.:; : : : r^ : : : \=:T :i ;'*:•:;:.:•'"•" '■■ '■ '• ■■■■■■■■ • =- 

[0108] -; -According to the present ;inventi G>n;; as; described ;abo^ 

;;;;;;;;;;;;;;solic£suppart:w^ 
i -;^:;; of th method :a : nab le^^ 

io pendently in high density. : ■■■ j. 

iiiiiiiiiiiii [01 09] : : '■ According to the present; invention,; a ; prpbei array: td ;obtain: more; information ; about :a; target; substance ;rnore ; ; 
:;::;: jjacbdrateiy; even if rbnri; a ismall :amburit; of -a samp le: is also obtained; ; In addition; ihei presence/absenceibt a: target: subr \ ■ 
: stance; in; a sample cart be determinedrnqre accurate!^ and more rapidlyby; us in g;the;p robe array.; Sinn i iarly,; tfoelstructure; ; : 
of aitargetsubstanceWnia 'sample can be i identified more accurately and more rapid 
: 1 5: : : : : [01 i 6] Accord in g to the present invention ;; some degrees of; offset positioning iduring supply ;of at;least;one;of a probe ; ; 
;;;;;; isolation; afitf a samjplejspluiibn to;ai s*dlid:suppbrt:car< ajso be;settled bousing rasblid isujpport laying wells on:the;surfabe-: 
y-'"+Qt: th& jsblid support;; |A further increase liri; accuracy ; in; the; detection: of; a larget; substance ; and: the; identification- :qf; Its ; ; 
structure can be achieved.by providing .a. matrix; with various ;f unctions: 

2Q . : [SEd lQ List] : ' 

■v"' : [01tij: iS^Q t6:Nb:::i.:.: 

SEQUENCE LENGTH: 18 „ \^ _ : :;; : ;=::;.; . . [-'^ " 

• • SEQUENCE f#gi;Nucieic acid ,; : 
25. STRANDEDNESS: Single 

..... .-TOPOLOGY: Linear ;= : ""*= 

'jMOLECUUARjTVPE' iother "nucleic' acid; Synthetic DNA ADDITIONAL INFORMATION: Thiol. group bound, at the : 5'- 



:terminus.. ... 

Sequence description 



30 



ACTGGCCGTCGTTTTACA 



SEQ ID NO: 2 : :: 
■35 SEQUENCE LENGTH: 18 * ■: 
SEQUENCE TYPE: Nucleic acid 
. STRANDEDNESS: :Singte : . \ 
. i tOPpLOGY: Linear.: '.■=." ' "" 

MOLECULAR; TYPE: Other nucleic acid: Synthetic DNA ADDITIONAL INFORMATION: Thiolgroup: bound at the 5*-; 
4p terminus; " 

SEQUENCE DESCRIPTION 



; ACTGGGGGT TGTTTT. AGA: : 



45 



SEQ ID NO: 3 
: SEQUENCE LEN(3TH; : 18 • 
: SEQUENCE TYPE: Nucleic acid : ' ^ 
• .; STRANDEDNESS: Single " : : 
so : TOPOLOGY: Linear ; 

MOLECULAR TYPE: Other nucleic acid;. Synthetic. DNA SEQUENCE DESCRIPTION 



: ACTGGCGGOTTTTTTAGA : ; 



SEQ ID NO: 4 
SEQUENCE LENGTH: : 18 
; SEQUENCE TYPE: : Nucleic acid : 
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10 



15 



20 



istRANDEbNESS: : Sirigle : 
TOPOLOGY. Linear : ! 
: MOLECULAr;TYP£: :6ther ^hucfeic.acid: 



; ACTGGCATGTTGTTTACA : 



;SEQ:!DiNG;:5;;:j 
SEQiMlCE LENGTH: 12 
SEQUENGEiiTYPEiilsltielelciacId;; 
STF^NpEDNESS: Single 

rrdpioL^^ 

MOLECULAR TYPE: bther'nlicleic acid: SyntheticiDNA SEQUENCE DESCRIPTION 



!; GCCTGATCAGGC 



;SEQ.IDNO:6. 

■f SEQUENCE LENGTH: 10 : , :: 
SEQUENCE tYP^; : Nucleib acid - : 
STRANDEDNESS: Single 
TOPOLOGY: Linear ' 

::i MOLECULAR TYPE: OtKer hUcleic acid: Synthetic : pNA SEQUENCE. DESCRIPTION ; 



AAAAAAAAAA 



SEQIDNO:7. 

^SEQUENCE LENGTH: 18 . 
; 30 : SEQUENCE TYPE: Nucleic acid : 

;;;;:i;::; : ;;;STRANbEDN^^ 

TOPOLOGY: Linear • . 

MOLECULAR TYPE: Other nucleic acid: Synthetic PNA ADDITIONAL INFORMATION: Cysteine residue bound at the; 
NMerrhinus- : . : . : . .' b- ^- ■. 

.35. SEQUENCE DESCRIPTION \ 



: 40 



45 



so: 



ACTGGClCGT CGTTTTACA 



SEQ ID NO: B . ■ 
SEQUENCE LENGTH: 18 =!. 
SEQUENCE TYPE: Nucleic acid . . 
STRANDEDNES^: .Singte : : ■ 
TOPOLOGY: Linear 

MOLECULAR TYPE: Other nucleic/acid: Synthetic PNA ADDtTlbNAL INFORMATION: Cysteine residue bound at the : 
: ;NMerminus: 

SEQUENCE DESCRIPTION; 



: AGTGGGGGTTGTTTTAGA 



;SEQ:ID:NO::9;:i;;;::: : ::::::::::: : : 
SEQUENCE LENGTH: 18 . ! . 
SEQUENCE TYRE: Nucleic 1 acid i. 
STRANbEDSlESS: Single . . 
TOPOLOGY: Linear. 

MOLECULAR TYPE: Other nucleic acid: Synthetic PNA ADDITIONAL IN FORMATION: Amino; group bound at the 5'- 

: terminUS:::- -:::. = :j!:j 
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; SEQUENCE DESCRfPTIQN 

SEQUENCE L^NOTH:^p;!; : ;::-!h; : :: ^ : ^p : " : ' |: " : " . - |"-= i=- .* _ " : |= 

SEQUENCE TYPd: Nucleic acid 
.STRANDED^^ 

-70:.|=H:!TOF^]USdsVt; Liiieiar :E =- ■ "' ''" ' 7. ! . : »... : ; ; iiilii!:^! ill:!!:;::; ;- : : .!i: . 

■ :: : MOLECULAR TYPE: Other nucleic jacidVsy^ 5' 
.:. j terminus . ': ■ ■= * : : = :: ' . .:. ... . . -7 : i:'7' 

; ^SEQUENCE DESCRIPTION:! 



; TGTAAAAGGAGGGGGAGT ; : 



: • ' SEQ ID NO; 11 "fl" '"V '"' \ 

: 7 SEQUENCE LENGTH: 18 . : : 
[ 20 -ii SEQUENCE TYPE; Nucleic acid 

:=:;'STFUNpEpNESS:;S^ • • ] 

'■■ fopblbGV: Linear 

; MOLECULAR TYPE: Other nucleic acid: Synthetic DNA ADDITIONAL INFORMATION: Amino group, bound at the 5*r 
71 terminus • . ■ j : ;; ■ .7. ■ : • : :i 

2S. . : SEQUE NCE DESCRIPTION •! 



.30.. 



40 



^ TGTATAACCACGCCCAGT ■»::•"■■"■: 

:SEQ!P;NO: 12 A- 

SEQUENCE LENGTH: 18 : - 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 
^TOPOLOGY: Linear..: . 

MOLECULAR TYPE: Other nucleic iacid: Synthetic DNA : ADDITIONAL INFORMATION: Thiol group bound at the 5'- 
terminus 

SEQUENCE DESCRIPTION. 



TGTAAAACGACGCCCAGT 



SEQ ID NO: 13 : 
45; SEQUENCE LENGTH: 18 
. . SEQUENCE TYPEiiNucleic acid ; 
STRANi6EDNi^^: Single ' 
TOPOLOGY: Linear ' , 

.. , : MOLECULAR.TV^E: Other nucleic Wid: Synthetic DNA ADDITIONAL; INFORMATION: Thiol group, bound at the 5' 
so terminus- ■ ' ' ' 

: : SEduENCE:DESCRl'PT| : ON ' "': 



TGT AAAAOe AGGGCG AGT 



SEQID ; NO: 14 
: SEQUENCE LENGTH; .18.:!::: 
'.SEQUENCE TYPE: Nucleicacid 



■26 :; : 
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:"£TFWVNDEDNESS:.S^^ 

iiiiinijiiiitoPGLbl^ 

- MOLECULAR TYPE: Other.nucleic acid: Syhthetic DNA ADDITIONAL INFORMATION; Thiorgroup bound at the 5' n ; 

::^;:;iE;:;:terminfUS^::i :ii: h:;h::::::::h:: ::: h 

5 . » J: sEduiNCE b^scRrptidN 
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: TGTATAAGCACGCCGAGT 



i:G|atm3:;::::;:;:::;:::::: 

i -i ;; ; ; ; : A method :of spotting a probe which ;cart bind specif ical ly ;to a target to a solid; support comprising the steps of ': ; j ; j ; j 

i i i i il ; = i: 1 1! i ; :i :s'up]piyiri§ :ai ilfejuid -bbwtalWirig fei probe; 'oft ft surface: of: a : splicl: support iby&p; ;ink; iel- mktfoiti. ;and: ^ach.log :th£ j ; 
... liquid; and : ; ;••• :" '''.%•]'" A\ "'iiiih;-: ! ' : ' : 'K : - : - •• " " ' " : . 

[ form in ga : spot of probe oh the surface of the solid support. . 

;2; : The : meth : otf;cfjs^ whereirvthe probe is a single-stranded nucleic acid probe.;:::; 

3 t The method of spotting according to claim 2 wherein the single-stranded nucleic acid probe includes a single- 
;] : ;stranded DNA probe. : 

: 2$. ; ; ; : : 1 4: ; : : : i j ne methodlof; spottingiaccordirigto claim 2 wherein;the isinglerstranded n ucleic acid probe ^includes! ariSRNA probe.; : ; 
::::::::;:;[; Si : ; ■ \ The; method i of • spotting; according: to; claim ; 2 wherein; the: :single-stranded; n ucleic acid: probe .includ^ 
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20 



: - - ■ st randetfPRA probe. ""■ ::;;;::/:• ■•" ~-~'~.~\~v 

30 The iti^thod of spotting according to claim 2 wherein the surface of the solid support has a first; functional group 

and the single-stranded nucleic acid probe has a second functional group, and the first and second functional 
"groups react each other by contact. 
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; ; ; ; 7;; ; The method of : spotting according to claim 6 wherein; the first functional; group; oh; th e; surface; of; the; sol id; support ; : 
. .is a maleimido group and the second functional group of the single-stranded nucleic acid probe is a thiol (SH) group. 

. : 8. : .: The method of spotting accprding to claim 7 wherein trie solid support is a glass plate and the maleimido.group is . 
-:: : : : : irntro^uced by introducing:^^ 

N-(6-maleimidocaproyloxy) sucCinimide. . . 

9. : The method of spotting according, to, claim; 7 vyhereinlhe solid support is:a glass plate and the maleimido group is 
; ^; ^tntro^uced by intrcducihg an^ with;; 
::: : : succinimidyl-4-{maleimido phenyl) butyrate. : 



45 - 10. The method of spotting according: to claim 7 wherein the maleimido group, is ^reacted with the thiol group for at i 
■ least;30 minutes.: ; 

: 11 : ;:The method:of spptting;aceprding to claim ;tO:wh;erein :the single^strahded nucleic acid cbmprises a single-stranded if 

:::::::::::;;;n;;;:;;pNAprdb^ 

so - : . for at least 2 hours. . ']■'•' ; 

" 12. The method of spotting according to. clairn. 11 whereirVthe thiol group at the terminus of the single-stranded PNA : 
; ; ~ :prpbe as' i ihtrbdubecH by jbindihg -cysteine: group: -to; .the; N4erminus; of I the; single-stranded PNA; probe;.; ^ : i ; i ;;;; j :;:;;;:: ; 

ss 13. The method of spotting according to claim 6 wherein the first functional group on the surface of the solid support 

;;; : : ; ;is an; ;ep;pxy; group: and ;the ;sec 

1 4. ; The; method ;of Spotting ; according ;to ;claim ; H 3: whe rein: the ;splid ; support is a glass: plate and: the: epo.xy; group: :is ; \ 
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: introduced by app lyi n g & silane : compound ■ having ; an ; ©poxy. ; group ; m :the ; mol eel! le; thereof ; on I the; jsu rf ace ;of- the. j : 
glass : p|ate and reacting^^ 

; the; :me)hod ; of : spotting ; accord ing ; to: cl^^ 

The method of. spotting. according tplclairri 1 Wherein the: .([quid contains urea at .5-10 wt%, glycerin at 5-10 wt%,: 
;thiodig!ycp|;at5-;i^ 

The methpd ;of: spotting ;accprdlng;to :claim $:wherein: the; acetyl ene;alcohol has: a Structure represented by ;the 
foildwing general jormula(l)t :: -"""" :: ": 



R 



( I) 



20 



2$ 



R 2 - C - O -f C H 2 - C H^iP:)^ H : 



.. . . (wherein, R-t, R 2 . F^; and : R 4 represent ah alky I group, each m and n represent an integral, and m=0 and 

: :n=Q : or : :i £m*n£30 ; ,: and when : m+n= 1 =; m: or n ; is; P.): . -. : 



; ^ i The; method of; spotting: according : to ;c laim ; 2: wh erein: a concentration of: the s in g lefstranded n ueleic ; acig\ p robe: ih. : : 
■30 ■ : . the jiquid is 0.05-500 uM • = •■' : 

:; : : : : ;;;;::::19... The method of spotting according to claim ;1 8 wherein a concentration; of; the; single ^st randed ; nucleic; acid probe ; ; 
. in the liquid is 2-50 u.M. : 

: 35 ' ; 20. The'meihbd of spotting according to claim 2 wherein a length of the single : stranded nucleic acid probe is 2-5.000 
bases. ■ • 

;:::::; 21 ^ The method of spotting according to claim 20 wherein :a: length: of ; the: single-stranded nucleic; acid; p robe: is 2-60 ; 

bases;;-." : • •• .:•...• • 

\..y\-} 22. The method of spotting according to claim 1 wherein the in K jet method is a bubble: jet method. ;..; : . : 
23. 



The. method of spotting according to claim 1 wherein the probe is an oligopeptide or a polypeptide with a specific 
amino add sequence. 



4S 

' 25. 

; 50 2&. 

'•''}" 28. 
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■ 29. 



The; method of; spotting; according ;to ;c laim ; 1 ; wh ere in th e ;p robe :is \ a protein. ; : : - 

The; method :of ; spotting: according;to icjaim ;2:4 wherein :the; protein! is an; antibody: !:::::!: : :; : 

The; method of: spotting; according to ciaim :24 wherein : th e prote in : is an: erjzyme. ; : f\ 

:The: method of; spotting; according: to Iclaim ; 1 \ .wh ere in th a probe is : an enzyme: ; ;;; ; :.:;: : :::::::; : : 

:The ! m ethpd :of spotting : accord in g to claim : 1 : -wri ere in th e I iqu jd; is ;s u pp I j ad ; so ; as to; form, indep ©h^ent : spots; in ; a^ : 
density; of; 1 Q;00.0; spots ;pet;square; inch; on i the: solid; support; : i ; j i i : i;;:: i : i i i H :;=;;:; ; : i ::i = 



TherWethod of spotting according; to claim 1; wherein; the;solid;support;has 
^properties; 



a flatsurfaceand ; homogenous ;surface;; 
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: rrhei ^ Hn^thotf oti spoifinp; accbioih : g : lb eia im 29 iwh erejh th a :liguid ;is ; supplied; pn ;th.e ; surface ; of ;the jsQl.fd is u pport ; so ; ; 
as to obiaiha distance between .the adjacent spots, not smaller than the ^ iriaximum;width ; pf the spot; : 

: The : rnethjodi pt:sptittihg : accordin g to: claim: 30 i wh® rein ; blqckln g :(s ; performed: ori: the: siirface; of ispl$ ^uppptf :|q 
'prevent a sample from^am^ 

::The ; methbcf of: spotting acc^ by : using bovine: serum; albumiri 

i TO^r^bthoid i of = spotting accorcffnij; toi diaim ; wherein : the; ; solid ; support ;is; partitioned iby ia ;matrix iairrangedj in ; a - • 
i !patteirn;ion :the ;s urf ace;: a plurality of: wells whose: .bottom; is; ithe surface of: the solid Support iexposed ; in; the: pattern ; ; 
are. provided, and : 

: '\t\ri& method hi spotting according; to- claim; 33; wherein; ithe: isolid isupport; is; optical iy; transparent: and: Ihei imatrjx is : : 
opaque;;;; . : '. ;:.'.;. : ii;; ';: : :L;ii;:i;- 'j: i.-'i : i;:" : .:.:= ' '*'.:„.:.-: 



: 35. The method, of spotting according;to claim 33 where in th e matrix [Comprises a resin. : " : 
• 36. The method of spotting according to claim 33 wherein the surface of the matrix is ^hydrophobic, .: 
20 i 37. The method of spotting according to claim 33 wherein the bottom of the; wells jsihydi-ophilic. 

:; 38. ithe. method of spotting according; to claim 33 wherein the matrix .has a thickness of ; :V20 p.m. ; 
. . . 39. -The methcxi' of spotting accbrding; to 

40.: ; jThej method of : spotting: accbfdin^ ;to ciaim ;33;wh©refe1the : :i^trtx : ;has ia width 1/2 ;ri 2 ;times; the; maximum : width;ot ; ; 



. i ithe wells. : : 
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42. 



: A probe array comprising a; plurality: of; spots of a: probe,; the ; spots: being; provided independently at a; plurality :of :: 
sites of.a surface of a solid supjfbdrt irVa density of : ipiOOO spots per square: inch or higher. 

: The: pr^be ;array : according^ to ;c ikim] 41 ■ wherein ; the; ; solid ; support ; has; ;a; ;f lat ; surface; iand ; homogenous; surface : : 
prbpertiesj ; ' '. .- . : *- 



3S ; 43. The; probe; array: according to claim 42 wherein the probe is a single^stranded nucleic: acid probe; 
44. 



Y.40 . 45. 



46. 



47. 



50 . 48. 



49. 



50. 



The p robe: array : accordin g to claim: 43' wherein the sfngle-stranded nucleic acid probe; includes a single-stranded;; 
DNA probe.. 

:The^prbbe: array according to ;claim ; 43^ 

probe.i : . ' ' "\ \ - • ■■ ■ • : • 

: The; prbbe: array: according : tb iclaimi 43: wherein the single-stranded nuclei© acid includes ;a; single-stranded iPNA: ; ; 
probe. : : ■ .. . : . . : 'i : i : . 

; The; p robe array accordin g ; to i;claim;43 wherein the i :s inglef stranded ;nue[eic;ac^ 

of the solid support by a reaction between a first functional group on the surface of the soiid surface and a second 
functional 

; The; probe: array according: to; claim: 47 ;wh ere in ;the: first; functional : group: on: the: surface : p* :the : solid: support; ; \s>. ^ i ; 
: irtialeirhidoi group: arid the second functional group ■ of ith e ;singlerst™ded; nucleic; iacid probe ;is ;a thiol ;(SH); g rbiipli ; ; 

: The: probe: array according to claim 48: wh erein the singles-stranded; nucleic ;acid ; probe; js; ai single : strarided ;PNA i ; 
probe and contains a cysteine residue on an N-termirius. side. 

The^rpbe: array: according :to iciaim ;47:;wherein :the:first; functional group on the surface: of the: solid; support is an;; 
: :epoxy : group: and" : the -secoritf functional ; gfoupipf :th.e isinglef-strahded; Rucleici iacid ;probe. lis ;an iaminp. :group. : 
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;51v;:TCb:prbb : b ; ^ on 
the solid support. . ;" . . = i 

The : probe iatray accprdin g; to iclairn ;42 wherein; It he probe is jart ;pH gppept icie 'or a ipotyp eptide with: a ;3pec jf|c ; : Splnp. : ; 

aCidSeqUende^"; A"'!:- : " ^ = : ^ = : !" i:i:::ii: : 1 '■" ... " ' ... 

The • probe array: accordin g to; 'claim :42 iwh erein: ;tha probe ;is; a prot efri; ; ; ; ; ; 
•th : e : prob : e;Srr^y;accbrdingita 
ffie probe- array : acdord 

: The : probe; array : accordi ng io claim 42; wh ere in; :the probe is ah ant igep:: :::::::::::::::: 



20 . 



25 .' 



The : probe; array : acco rdin g !tb cfaim ;42 wh ere in; a i d istance ; bet ween; the; adjacen t spots : is ; not: smal le r ; than a; max- \ ■ 
imum width 1 of: the spot. """;= :: . .;.".:' 'Hi: 1 : •.-• : ;;.:.'; ; 

tne : probe : array according; toclairh 41 whereirt the solid support : is .partitioned; by a matrix arranged; in a : pattern. 
6n the surf ace i a plural ity of wells; whose bottonh ;is thesurf ace!of;the;splid support exposed in a pattern are provided, 
:;. and the liquidjis supplied tothe respective wells.v 

; 59. : The probe. array. according' to claim 58 wherein the probe is^a sinjgle-stranded nucleic acid.pro.be. 

.60.. The probe array according. to claim 59 wherein; the single-stranded nucleicacid probe includes .a single-stranded 
:TDNA probe; ./ . . . ! : "j: - : ■ : '* 

61 ;.; ; The i probe; array; according ;to claim 59 ; wherein; the ;singterstranded iruicjeic; gqte'npludeg^^ 
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64. 



65. 



66. 
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68. 
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The : prpbelarray: according;to;clairh; 59; wherein; the ;sjhglef stranded; nucleic; :acid :ihclud?s ;a! .sjnglaTsti^andedjP.NA = : 

: The prbbe array accb ;huGieic!acid;is;covalehtly; boundto : the surface : : 

of. the solid support by a reaction between the first functional group of . the surface of the sqjid surface and the 
second Junctional group on;the single-stranded nucleic acid probe/- 

; The prbbe array according: to ; claim 63 -wherein the : first functional ; group; on; the; surface ;of ;the : solid: support : is ; a ; : 
nlaieimidb group and the second functional group of the single-stranded nucleic acid prqbe is. a thibr(SH) group. : 

The probe array according. to claim 64 wherein the single-stranded nucleic acid probe is a sihgle-strartded PNA: 
probe and contains a cysteine residue on an N -terminal side.! ;. 

■ The probe array according to ciairn 63 wherein the first; functional group on the surface of the: solid support is an : : 
: epoxy group and the second functional group of the singlerstranded nucleic acid probe is an . amino, group; : 

: The probe array accordingito claim 58 wherein the spots are formed by supplying a liquid containing a probe on; 
the solid support. 

: TTie probe array accofdirig to 
acid sequence-.- : . 

The probe array according to claim 58 wherein the probe is a protein. 
The p robe array according to claim 69 : wherein the;prdtein ;is; an; antibody ; 
The : probe' array according to: claim 69 wherein :theiprdtein;is; an; enzyme;;; 
T^b^ : rbbe-ar : r^y : according: to 
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73. -The" probe array according tQclainfT.saiWH^r^i^the rnatriic ts opaque; " 
■']■:. 74. ;The! probe' array according to claim ^ 

;;;s;;:p;;;:75^;Th^^ 

• .-.76. T^e :: p : rbb : 6^^ probe is attached on fy.:t<> the vyel is. " 

77. The : prbba ^trray according 1 to; c[ai^ 5& wherein the matrix has a thickness: ol ; 1-20^m. : . 
: 78. The probe. array. according. to! ^ Wells have a maximum width of 200 u.m. 

-=-'===- .79 J The probe array accordingto claim 58 : wheiein ^distance bet^eeri ; the wells is : i/2 - 2 times the maximum widtr^ 

. ..;. .. : : of the wells: : = . ■ : .:\-.. : .. : :* =! : !- ;;. 
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80. The:probe array according tociaim|41 wherein the probe array comprises at (east 2 sppts,each of which comprises; 
]• different kind of probe'. 

U A m&t hod 6t man ufactu h' ng a p rob e array; having ; a plurality; °* ; spots; arranged independently: in a plurality: of ; s ites \ 
; : on a surface of a solid support,' the spots containing a probe which can bind specifically.to a:target substance; 
liiiijiiii comprising i : step ;o f su^ lying 1 a iliquid ; contain in g ;the : probe; and ; attaching the ; I iqu id; to. a i predetermined : site : on ; 
the surface. of the solid support by ime^ns of an : ink jet ;method : to form the spots. 

&2. The method of . manufacturing according to claim 8.1. wherein the probeis a single-stranded nucjeic; acid probe. .; 

eb. the : method of man ufacturing.accbrdirVcj. to 'claim 82 'therein the -single-stranded nucleic acid probe is"a single-- 
: stranded QNA probe, . : : - . . . \ : V ■ ' " : : ' : 



iiiiiiiiili;; 84.; : The; method ;6t ; manufacturing; according; to; claim ;82 ; wherein; the sihglers.trarided; nucjeic Jack); probe; :isVari ; rn A \ 

30..': probe. . .. . . .....::: .; ; / . ;„. : ;..;;~- /;;.;•; ••!• = ■ ' : ■ ' . . : j j : . .yi\:'\'..\-- ■'•'} 

85. The method of manufacturing according to claim 82 \vherein.the single-stranded nucleic. acid probe is a single-; 
stranded PNA probe/ 

35 \ 86. .The" method of; man ufactu ring according to claim 82 wherein the surface :of the solid surface has a first functional . 

group and the:single-strarided nucleic acid probe has a second functional group, and the first and the second • 
functional groups react each otherby contact . . 

87/ The methoct of manufacturing according to claim 86 wherein the first functional group on the surface of the solid 
;; 40 ;;;;;;:;;;;:; s u ppbnt i s : a maleimido group; and ;the second ;f uhct ional; group; 61 ; the \ sin glehstranded; nucleic acid probe :is ; a ; th iof 
(SH) group.' ' 

; 88. The method of manufacturing. according to claim 87;. wherein the solid support is a glass plate and a maleimido 
group is introduced by introducing :ah am irio group on the surface of the glass plate and then reacting the aminq: : 
group with N-C6-maleimidocaproyloxy}. succinirnide. ;: ; . 

89. The method of "manufacturing according to claim 87 wherein the solid support is a : glass plate and the maleimido. 
gro u R is iptroduced by introducing ;an;aminb group on the surface of the. glass plate arid then reacting the. amino;; 

/ group with succinim^ 

90. The method of rhanufacturing according to claim 87 wherein the. maleimido. group is reacted with the thiol group; 
for at least .30 minutes., j" 

91. The method of : manufacturing according to claim. 90 wherein the single-stranded oucleic acjc! is a single-stranded. 
.55- ;; . PN A probe, at the termiiius of which the thiol grdup exists, the maleimido; group Ts : reacted with the thiol group for: 

.. . ■ at least .2 hours.. . \ : : ..;:—•....!••. . : .• ; .ih 1 -" • •'=■ • ■■ ■ ; • ; 

; - : ^2- ■■ Th;e : me thod ; of ; man ufactu ring: accord in g to; claim; 91 ; vvhere in ; the ;thip i : group :at the t ermih us ; Sof the sin gle.-s|rand ; ed ; ; 
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9a. .The;method 6f manufacturing according to claim 86 wherein the first functional gfoup.oh the surlabe of ihe solid 
::^ support ia an epo)^ ; group : and the second functional ;gro^ Pr? b ?l? a : 3 is .? n : ;; 

"s :i 'arh'inagroup.; ■ '^"^ ■•'= ■ \ .... j ;„-j-" : ";;:* ^^;i :: L^' ::: --/^U 

iiiF^rthelmethdd of nianuf^cturing according to ci^jhrt 93 wh^rein the solid sujifiort is agtess plate and ^he epoxy- group jj 
is lntroduced:by."a£^ having an epoxy group in .the. mplecule therjepf.on th$;sun*ap9 of the:; 

; glass platejand reading the com pound, with^^ 

95. :The ; methbd6f manufacturiri^ : 
!. : : ;J methacrylate having an ep^x^.group op the spjid. support J ; ; 

; 96. The methpd of manufacturing according to claim 93 wherein 1h;e liquid contains urea at 5-10.wt%; glycerin at 5-10 
is - wt%, thiadigfycpl at.5r10 wt%; and an acetylene alcohol at 1 wt% of the liquid. 

; 97: The ! method of manufacturing according to clairrj 96 wherein the acetylene alcohol has a structure; represented by : 
: the following generallprrnula (I): ;■ ;; -::=!_ K"= • ■• 



R 2 - C-Q r< c H^T c H 2" 0 *~n H 



R 4 



! : : (wherein, R l t : R 2 , Ra. and FL, represent an ajkyl group /.each m and n represent ah integral/and m=0 and njO. or. 
35 . t<m+.n£30, and when m+n=1; m or:n isO.) - ■ 

98. The method of manufacturing. according to claim 82 wherein a concentration of the single-stranded nucieic acid 
probe in the liquid is 0.05-500 jxM. . 

40 99. The method of manufacturing. according to claim 98 wherein the concentration of the sfngle-stranded nucleic acid 
. probe in the liquid is .2-50 jaM. 

. : 100.The methodof manufacturing according to claim 82 wherein a length of thesingle-stranded nucleic acid probe is 
. 2-5,000 bases. 

101 .The method of manufacturing according to claim 100 wherein the length of the single-stranded nucleic acid probe.: 
.. is : 2-60 bases;. • • ■■ ' 

:: 102.The method of manufacturing according to claim 81 wherein the inK jet method is. a bubble jet method: 

' : -=":i03,T he methodof manufacturing according to cjaim 81 wherein the liquid is supplied soas.tq form independent spdts-; 
: . : in:a density dt 10,000 spots per square i inch on the solid support of higher. 

,.: .104.The method of manufacturing according to claim 81 wherein thp probe is an.pligppeptide or a polypeptide with a !: 
'55 specific amino acid sequence. 

: : -i-iOS.the method "of manufacturing 1 accordiriy to eiaim 81. wherein the probe is a proteih. 
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fbtlthe method of manu^ ehkyme: : 

iilba.tfik method of manufacturing according to claim StivvHeFein the probe is aniantigijn/ ! : ; 



lbathe : m ; etjhbd : 6 : f Siriufacturihg according la claim 81. !wh^ ^uppibrt has a fiat surface:ana:ho™ 

. : i surface properties, . ;•. . • • H : ^:/: "''.}.' \ " • .• - ; 



-10: 



icy the solid: support ; to prey ent; a li^mple: from; attaching to: th e: surface other : thari : the spots.:: • 

1 111 :%e r^ethad of manufacturing according to jclairK 110 whelein the blocking comprises a stepof immersing :tKe solid:; 
support to which ihe. spots have be;ert formed in : an aqueous solution of bovine serum; albumin. 

' ' 11 2^The method of manufacturing according to claim "i\ir wherein- a concentration. of. ]the aqueous solution of bovine : 
■ -i serum albumin \s.0A?5%. f • 

113/The method of man ufacturing according to claW 11 f w^ 
:20 ;: : ;;'of bcjvine^iserum albumin for at least 2 hours. 

114.The. method of manufacturing according to claim 109;wheretn the liquid is supplied on the surface of the solid 
.:; J support so as to obtain a distance between ihe adjacent spots not smaller than a maximum widtjVpf the spot 



ts. . IllS.The method of manufacturing according^ claim Stiwherein the solid support is partitioned by a matrix; arranged 
iaa pattern on.tn : e:s : uda;cei;a plurality of Wells whose bottom is the surface of the solid support exposed in a pattern 
; ;K ; are provided, and the : '= \ ' " • 



:;:. ;: ;i16;The mettpd of- manufacturing according to. claim: 11 5 wherein the ;splid support is optically transparent. a^ the.: 
.30". :: matrix is opaque; ; = : 

'\ t17;^emethodof manufacturing^ acco^ 

118.The method of manufacturing according to claim 115 wherein the : surface of ; the matrix is hydrophobic. 

. 'l lathe methocf of manufacturing according \6 cldtim i 1 5 wherein the bottom of the wells is.hydrophilic. 

120. the rriethod of manufacturing according to claim 1 1 5 where in : th e wells have a maxirnurr>;width of- ^00 urn. 

■40: . i2T;fhe method of manufacturing according to claim 115 wherein the rViatrix has a widjti 1/2 - 2 : times the maximum 
• ■ width of the- wells:. 

' 122.Jhe method of manufacturing according to claim 115 wherein a thickness of the matrix is i-20 Mm. ; 

45 '•■ 123.The method of manufacturing according to claim 115 wherein the matrixipattern isformed by photolithography 

124;The method of manufacturing according to clairh 123 wherein the photolithography, comprises a step of forrning a ; 
.: resin [ayerohlthe surface of the solid support, forming a photoresist layer on the resin layer, exposing the photoresist; 
T iayer tb : light in a pattern corresponding to: the: matrix pattern; and developing to form the pattern of the photoresist' 
so . . on the resin lkyer;and a step of patterning the resin layer using the pattern of the photoresist as a mask and then:. 
;: : : rembvirig the pattern of the photoresists. . 

. ■ : 125,The method of manufacturing according to claim 123 wherein the photolithography comprises the steps of forming : 
a photosensitive resin:layer on. the; surface of trie solid support, exposing t ; he phptopensitiye;resin layer to .ljght in : 
55 . a pattern corresponding i to the matrix pattern, and developing. : 



126;the method of manufacturing according to claim 125 wherein the. photosensitive resin layer is selected f rom the 
: group consisted of a UV resist, a DEE P-UV resist, ;or ah. uUraviotet cure resin. : 
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1 27; !f He ; method of m^hufabtu ring ;accqrding to; claim- il|2jS Wherein ithe i U V; ioelsistj fe selected ifrjom; the ;ijroup consisted ; ; 
of a ; cycljzed; pojy&e^^ bisazide; resist-: ;a; ph enoi; resin^aroraatici azlde compound resist; : or; a. ^ppyolak : : 

re^iriydiazonaphtoquihone resist.'' :: ' : • •• . . l- l 

12&The method ofl^artu^^ wherein 1 trie DEEP-UV Vesih is a radiolysable: polymer resist 

;; or a; dissolution suppressant resist. :;; . : •'l;:: ; ; : ;:;: : . { : ..]A:A\'r : : vM : ? : [ii.. : \i 



::129:The:r 

i^Hi^bhe^seie^ 

. Tmethacrylate, polymethytisppropenyl. ketone; ;and |: : 
: :1 30iTh ei imethod ;of iman uf a^^ 

; : chelate ester. ■. : \i\'.:"../:;:^; '.JML;! Mil :; " ' - : :t ' ' v r\".\ : ' "'" : 'r : \'.' ' '\ 

t31;iThe- method i of manufacturing^ 

: ediphenyl sutfone or polyglycidyl poiymethac^late^ :•• : :• 
id2;The method of manufacturing according to. claim 125..whereih : iwater ri3pellency of the matrix pattern formed by 
patterning ipt the: photosensitive ; resin; layer ; is; further limprpved; by ; postbakirig of the matrix pattern^: : ; : ; : : ; : ; : : : ; : ; ; i : ; ; : ; : ^ ; : 

t33;The ;method;of ^manufacturing; according ;tp;claim 

;;;.;;; ;bbnd; with aisecdnd f uhctiohai icjrdup Of ;the probe Js introduced ortthesurf aceiof; the; solid;suppp : rt; prior Jpjfpcma^ipn j ; 
: of the wells. 

; 25- 1 ; : ; iS^The; method ; of manufacturing; according to ;claim =115; wh ere in; a first functional; group yvj-iich can : form \ a ;cpvalent : ; 
:;:;;:hiiifxif;;::; bond witlra second f unctional^group of the probe; is iintroduded pnlthe surface of the soiidsupportf ol lowing; formation ; ; 
'"• : of the wells.' • : ' 



1 35: The; method; of ; man ufactu ring; accbrdi ;a solution containing: a: compound: ifpr: introducing : ; 

. j the first f unctional gbup to the su^^ 

^136;The method of manufac^ 

ink jet method. : : : . 

:: 137iThe; method of; manufacturinj^ accord 

, si lane comjDdund. having an epdxy group or an amino group in its molecule. 

38; Th^ method of mahufadturinig according; to; claim! 1 36 wherein; the solution; contains a; compound ; which ; can ; react ; • 
with an amino group On a glass substrate to introduce a maleimido;group.on the. glass substrate. 

;;;l 39;The: method of manufacturing according to claim 1 38wherein the compound is H^aleimidpcaprpyjpxy succjnimide; 
or succinimidyl-4r(maletmidoph^^^ 

1 40. A method; for detecting i whethe r a tar get ;s u b stand e; ;is contained in ;a : ;samp le,: comprising th a steps of : : ; 

;: providing-a probe array; com prjsing;a plurality; of ;spots;each^ 

target substance; th6 ; spots beirig : arranged independently on a solid support; . 
^contacting the sample with each of the. spots; and: 
;i:::;;:i::;:; : :i detdctingpresence or absence: of a reacted product between the target substance and;the ;probe t ; wherein the : ; 
■ : :: respeetive;sppts; are; formed by spotting a; liquid containing the; prober on the solid support by ;ar> Inkjet; r^ethpd; ; ; 

: 141 : .iThe : method according ;tb claim ;1 40; where in; the; target substance; is a; single-stranded nucleic acid: haying : a first; 
\\\:\\\\\ base^ sequsribe :knd ; the probe ;is a single-stranded; nucleic acid ; probe; having; a; second ;base; Sequence; cditiple- : : 
mentary to the first.base. sequence. ;•; 

:; 142 : iThe : method;according to claim 141 ;wherein;the;si 

;i43iThe^methpd;accbrding;^ probe;isah;RNA;prpbe;::;^ 
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: : l44Themethotf according 

• ' = ' 145.The method according tbciaim 14f where in the i surface of the solid surface has- a first functional group and the: 
: : : : : singterstranded; nucleiciacid ;probe; has: a: second: t iuhetional : group;; :respectiyely, ; lahd: the functional: jgrbupa : react : 
: ! : ; : : ! i.^ach bth^rby contact J: : 

. .146. The metKodpaccbrdih 145 wherein the first fuhctionai group bri trie! surface of the solid support is a 

:;:::; ; ; ; ;malelrhidb; group: arid the second fuhctionai : group : of ;the; sing je^st randedi nucleic add probe is a thiol ;($H> group* \ 

io. ': 



ty. iri trbducing a\n arnfno igroup on the surface of ; ^e:glass:plateiand;then reacting the: amino;grbup!with: N:^6emaleH ; : 
•imidpcaprpytoxy) : succihim i' : '■ ;' ■ 

148.The; method according to claim 146 wherein the.sblid support is a glass plate and the m.aieimido group is introduced 
li<Sij:i::::::::::: by introducing an- am ihb group; on the: suriace;of: the glass plate and then reacting the; amino, group: with succinimidyk ; : 
'4-(maleimidbphenyl).butyrate. : . ; , :.:;.::::;; . .; ; : - : JHlrM : ;; : ! . ..Y-Y.'. ';;;y;;^:; : 

■;•;;;:; ; : 1 49:The; method : according: to claim; ;1 46 ; wherein; the -maleimido group : is: reacted : with i the: thiol: Igroup f or! at! least 30 
'minutes.';' " '. '.::: • "" 

;;;;;:;;r-:::156in"he|;m^th 

;;;;;;;prbb^ having; a thiol ^roujaohi the terminus^ and the male imido. group is reacted with; the th 

; :•■ hours.; : : ; : ; : . . \ r:;;:^ ■" : /v: : ;: \ : : : :; '. ■ • *;• ■ '. ': " ; ' '" • •-' : "'- : ' ' ,\ . [ 

2S\ : ; ; ; ; ; \ jmethod; according: to; claim : 1 46; wherein; ;the: thiol; ;group : at ; a ;termin us: lot the: sing lerstranded P.Nl A p robe: is ■ 
introduced by binding cysteine group to an N-terminus of the single-strandedPNA jarobe, ; : 



:^!:i52. 1 he-method: according to : claim 145 wnerein-itfre ; first functional ; grouppn: ;tne; surrace; :ot ;the ; solid; support ; is; ;an ; ; 
;;;;;:;;;;;;;;;;;;;;; :epbxy ; group: arid the isecpnd !f unctiphal i g rpupiot ;ttie : sing lei-strarided ; hue i e ic ac id -prbb e ; ; is ah am iinb ; :g roup . : : 

153.The method according Xo claim 1 52 wherein the solid support is a glass plate ahd the epoxy group is introduced 
::::: by ; applying a siiane compound having an-^ 
. and reacting the compound with the > glass plate.; 

; ;35; ; ; ; ; ; !;1 54;The: method :aceprding: to: claim; 152 wherein the :epoxy; group; is; :introduced by; applying: polyglycjdyi: ^methacrylate ; 
having an epoxy group on the. solid :support. : 



i SS.The method according to claim; 1 41 wherein ;the ;liqu id contains ;urea;at 5-1 0:wt%; ;giycerin at; 5^1 0 wt% ; • th iod iglyebl ; : 
at 5-1 6 wt%, and an acetylene alcohol at t wt% of the liquid. ; 

; : : 1 56i Th e| jrhetH od ■ according : tb ; c taim ; h 55 wherein 1h e; acetylene ; alcohol has ; a ^structure : rep resented by ; the ; following : = 
generaj formula (I):. • ' :: ] .'\ \-[- 



*> c 



! R 2 - C 40.-*GH 2 — C H ; : : 

'!•; ; : .. , :M: ; : \x\) 



55- : :.■"■"= I:."'-: 

: - ■ R 4 



:;(whBr<eini;Rf,i:F^v!R3ii^ 
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1<m+nS30Jancf when m+h=i, m or n isO.) ■ 

ISj.jhe.method According to claim .t55 Wherein a concentration of the single-stranded. nucleic acid prbbe; in the fi^uid. 
;; . is.6.05-500 ulvl. 1 ; • : : ■ ■ ; 

jiiiiiiiiiii; ;i 58;Th e; ijnBtiipd a^cdrdingto claim :t57 : wherein ^concentration; ;pf; the single^trandeo': p'Mpje.ip. 'aci^. probe: in the tiquid ; ; 
: : : : : is2-50uJyi/ : '.: l -p'.: " !:!;: '\:-jij;;;;j!: ; T :; ! : ' : " : ' : : " "' [ ' ■ -Y^:^ 

;: : ISSLTh'fe method according to.claim ISSiwh'erein a Prp!?©:!? 2-5-.000 base?:-: 

t60: trie method accdrding to. claim 159:Whereirt a.lerigth of the-sihgle-strarided nucleic acid probe is 2-;60 bases... ; 

it61.the"method I according to claim 1 41 wherein the ink jet method ts a bubble jet : method 

h*5:;::::::i62iTn : e^ 

acid sequence^ 

.. 163.The method according to claim 140 wherein ^ . ]' i : : : 

.20 . . 1 64.Tne. method according to' claim 1S3 wherein the protein is; an antibody, ; 
: .165.The ;method Recording to : claim 163 wherein the protein is an enzyme. 
166.Tne method (according to claim 140 wherein the probe is an antigen. 



25 



1 S/.f h'S method -according toclairrV 1 40 wherein' the liquid is supplied so. as to form independent spots in a density of 
. .10,000 spots per. square inch on the solid support. : : . ; . :: .. .. : . . : 



i68.the method according to; claim 140 wherein the 'solid support has' a flat surface; apd homogenous .surface prop- . 
'30.. erties; • ,: ■ ■ ■;'■ ;; ' . „• . . :: : ;' - '. ; ... 

69;Trie" htiethbd ac^brdiricj to clatm : 1 68 wherein the liquid ;ts sullied ori;the;sunface of ;tne; solid supporlso: as to. obtain ? ; 
.. a distance between the adjacent spots not smaller than the maximum width of the spots.. ,: 

■35 l70.The method according to claim 1 68 wherein blocking is performed onthe surface of the solid support to prevent 
the sample from attaching to the siirtace other thaathe spots of the surface of the solid support, 

171 .The method according to claim 170 wherein blocking is achieved by using bovine serum albumin, j : ; 

40 . 172.The method according to claim 146 whereih the solid support is partitioned by a matrix arranged in a pattern on : 
the surface, a plurality of wells whose bottom is the.surfaCe of the solid support exposed in- the pattern are provided, 
' arid I theJiquid is supplied to the respective weJIs. 



45 



173;The; method according to claim; 172 wherein ; the solid ;support; is optically: transparent and: the: matrix: is: opaque, ;;; 
: 174.The method according to claim 172 wherein the matrix comprises a resin; 
• 175.The method according to claim 17i2 wherein . the surface 6 
so l76:The method according to claim 172 wherein, the bottom of th 

: 177.The method according to claim 172 wherein the matrix has. a thickness of t -20 jim; 
: 178The : method according to claim 172 wherein the wells have a maximum width of 200 ujti. 
17&The i: methpd^ the matrix; has: a 

1 80: A ; method; of; identifying: a: structu re; ;of ; a; target; s ubstance [contained inja sample cpmp rising: steps. of:; ; ; : = 
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. substance,, on a surface oia. sol id support; ; ;: * jh'::."| : -r== : = : 

/.= !! j'cc^tactihg: tli^ Mmi^^ejtd-th : e;spfciti5;■a^d : "■ , " 

detecting binding between, the target substance and th& probe 1 ,. 

;l8l;iThei method of ^Identification according to claim; i 80; wherein; thetarget ;substance: is: a single-stranded nucleic jacid,: ; 
. the structu re \o. be identified is a bk&e ^queries; of the- singie-stranded- nucleic iacid las the .target substance, 
h h' U h U ^ M I H = M ^ E i i U U i H I ! I =^ P^rojtleE srf^V =1^1 : ^rc>vi<^ | ef<J^ wit ^ |fiL= pf rality r €>ff d'piot^ '£»MoHt : = <Sf i wt^io^r ecmt&rris ^sl le -s-Eranclscl :0 ude»io : ^ctijCtd, vvl tf?t i 
e e h : He -: i e e = h = e - ; e : e = i "^Jiff eirerit ' fc>-aser -seciuerroesT ori= a rsolicl isupport iE jat| lejastE orie^ Eof e tfiei :3p»Cs[ Econtsiirt « :^rrigli3:4strand(eici: nuolieiio iapTci e witht e 
:. jo .:, ; abase sequence complementary to that anticipated: for the: single-stranded nucleic acid as the target substance, . 
i:i::j:j::i::ii::H::ii:: f an d tn © plurality of spots -are formed by attaching ;a tfqu id containing; th e; respective ;single^tranded;nuc|efe acids j 
j. : qn the ;sol id jsu^pbrt by 

182/The.method of identification, according. to claim;. 181 wherein the single-stranded nucleic acid probe is aisingle- 
stranded DNA prabeJ !;: : ' : ; :.:.v.:;' :: *' * 

83;iTh9j ^ethod; of; idehtif ibktion; according; to: iclaim ; 1 81 ; ; wherein : the: isingle^stranded ; nucleic: acid ; probe: is ; an : RNA ; 

; ; ■: ; \2Q\ ; i I ; ; ; liBAifh^ rhetriod i of ■ identification: according: to: claim ■ 1 81 - wherein: the : singleHstranded: nucleic ; acid fprobei M \ k IsJhgleH j 
..stranded PN A probe. 

: : : : t 85;n"he; method: of Identrf ication;aeeqrdirig toclaim :6f;th:e solid surf ace;and:th:e siriglerstranded ; 

;;;;;:;;:;;::;;::;;:;;;;; :nucfe : (c acid: probe have a first and ; a' second functional groups; respectively, and: th e; functional groups reaict each : 
. ZS . other by contact ! 

?j i e j ? ; : i i i = i ^ = i :t 8SiTTlie= :methoci = of : identif iciatiori: :accprcJing : :t« elairrv i t i^;ere;in: tH^ tlrsd !f unctiorfcal = groupi onE tli» : su rfac& !of: the :Solld| = ^ 

(SH) group.-. : • ""y. : ' 

;;;;;;;;: :1 StfiThe; method pi :identif icat ion: according- tp:claim::iB6: wherein: ;ihe :sol id : support: is: a- gtass plate :and:the: maleimido ■ 
: :: ^roup is : introduced ^ amino group on the surface; of ; the; glass; plate. ;and ; then; reacting ;thei amino! 

. group with; rvl-(6-maleimidocaproylqxyj succinirhide. 

35 \. t88.The method .of identification according to clairrv 1 86 wherein the solid support is a glass plate and ; the rr>aleirnido 
group is introduced by introducing an amino ;^ 
; group with- succinimidyl-4-(maleimido phenyl) buty rate. 

.;. 189:The method of identification according to claim 186 wherein the maleinriido group is; reacted with the thiol group 
40 " for at least 30 minutes. . 

1 90,The method of identification; according;to claim ; 1 B9; wherein ;the;sing1e:-stranded; nucleic acid :is ;a: stngle;4stranded ; 
'. PMA probe having a thiol group on the terminus thereof and the maleimido group is reacted with the thiol . group 
for at least 2 hours. 

- 45 '. i.f • [ \. . • ■ ■ ■ - ; 

:: ; : ;;;?;!;;;::";lftti!hiam ethod of; id entif ication; aecor.djn g ;ta eta jrh: ;1;86 ;wh erein :th e ithiol ;gro up at the: te rrn in us of th & s in gle T stranded : 
: pSa probe is introduced by;binding cysteine cjroup to anN-termihus of the single-stranded PN A probe. : . , 

. ? : h ; : ; ; I ; : I : = =1 92iTT1e: TOethod = of ^ ident ifidatiori ^acccircifri g : tb= claim : =1 85 = wherein: the; first -functional ; g'rp.upj .on: the: :surf ace. :of: :the. ^eojid ^ 

:;" : 50:::::;:;:::::;:;supportis;ari 

.;: :'■["'" : '7g;Houp. ^ : ; : i; : "; : :::-: ' *: : : ■ ■ : " : ="'- =" ■ ' ' " 

;;:::::::::: 1 93;The method of identification ;accdrding to claim : 1 92 wherein :the solid support is a glass; plate and the epdxy group ; 
;;;:;:! :i :is i ihtroducedi by iapplying ;a isilane; compound: having; an ; eppjqr. : gr : oup : in Ihe :rnolecule : on.- ttie: surface ;9lass \ ■. 
5 . 5 . :■ ■ plate and reacting .the compound ;wit^ 

""■;»;;;;^-- : t94;TThe : methc^: of identif ication; according to claim: 192; 

: ; ; methacry late; having an epoxy group oh the solid support.: . : 
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195/The method .of : identified 1.81; whereih the liquid contains urea at :5-1 0 ^^;g|ycWiii at;5^p; 

: ' ;. J ^%/tKipd|g^ 

; i96iTjne : ;methpd^ 
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ir R 2 -c-o^cH r cH 2 -p^H;: 

• R3^C-O^CH 2 -qH^O^:H 



: (wherein; B v F\±, and rep resent an" al 1^1 grdup, each m and n represent an integral, arid rn^Q arid ri^p/orj 
. T<m+n£30 ( arid when m+n=li m or rr is O.). - • 

A : i$7Jj]e method of identification according to claim 195 wherein a concentration of the single-strahded nucieic acid 
\.2$ y " probe in the liquid isp.05r500 uM.- :. : • 



; 198i: The method of identification; according to: claim ;1;97 iwh erein ithe ;cbricent ration of : the! s in gle-stranded: nucleic agio; ; ; 
^rcbe^tirthe . liqi i i d ft 2-50. u, M . — :.. . :: • " ' [ :. ■y'~-' A '■ ■ ' . 



:; 30 igg.fhe method of identification "accordin^ to blaim 197 whereiiVa length : bf the single-stranded nucleic/acid probe: is • 
\\ J:. ' " ; . :2-.5 ; 0p0 bases.-' •■■ ' 1 ' A \ I ■ ' ;' : * : r : " : ; " : ■ 
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; 20b:Trie : method -ot identification: according : to ; claim; 1 99; wherein: a ; length iof: the ;singte>strahded jnucleic; acid p robe is 
2^60 bases. :] 

; 20'fiThe: method of identification: according ; toclalm \ 1 81 : Wherein; the; tnk; jet ;method; is; a; bubble jet method;- ::::::::;;;;:::; 

■ 202. the method of identification according to claim 1 80 wherein the probe j S an oligopeptide or a polypeptide with a 
specific amino acid sequence. . ' 

203.The method of identification according to claim 180. wheirein the probe is a protein. 

... 204.The method of identification according to claim 203 wherein, the protein is an antibody. 

45 205.fhe method of identification according; to claim ; 203 Wherein the protein is an enzyme; 

A A 206.The method of identification according to claim; 180. wherein, the probe is an antigen, ; 

. 207.The. method of : identification according 1 to claim 180 wherein the liquid is supplied isoas.to form independent spiots 
.so in a density of 10, Opp spots per : square inch on; the solid support.;- 

:: •:. 20.8.fhe method of identification according to claim 180 wherein the solid support has a flat surface and homogenous 
' surface properties,-. • . . ' - 

•;;;;;;;;;55 ;;;;;; 209;The method of ideritificatibh according to claim 208 wherein: the; liq^ 

so as to obtain a distance between the adjacent spots not smaller than the ; maximum width of the spots.;. ; 

:. 210.The method of jdentification; : accordirig;tq : .claim 208 wherejn blocking.is performed on the surface p(;t : he ; solid ; : 
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support to prevent; the; a 
^21lUTh8 : methdc^ 
:212;Th$nieth6^ 

pattern are provided,; and the liquid is supplied to the respective we lisL ; 
^iiaithWrnethotfof identification according toiclaim 

.:i:::ii::ilS:ppaqUe;:::::i::::::::::^ 



214iTh e : method ;of identification: according 
ilSithe method of identified 

216:the method of identification; according todaim:212 wherein the bottom of theweljs is hydrpphilic;.: ;; : 
217;The method of identification 1 according W . 
20 218,The: method of identification according to claim 212 wherein.the we lis have amaxirruim width of 200 urn, ; 

219:the method of identification according to claim 21 2 wherein the matrix has a width ji/2- 2 times a maximum width 

;:;;;;;;;;;;;;;;;;;;;;:df;the:w^ 

25 . . » ■ ' ; : " .: ■ " : ' 
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